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One Wean “Flying Press” 


replaces two 
conventional 


presses 











THE 100 x 24x36 WEAN FLYING- 
Press, above, is turning out trans- 
mission vanes in the plant of a 
major automobile manufacturer. 
The vanes, 334” long by 15g” wide, 
are blanked out of .042” steel strip 
and formed through a seven stage 
die. Previously produced by two 
conventional presses, each operating 
at 154 S.P.M., their combined pro- 
duction will be more than equaled 
by this single Wean Flying-Press 
operating at 350 S.P.M. Typical of 
the specialized engineering which 
Wean applies in “tailoring” press 
and auxiliary units to a specific 
operation is the ingenious mecha- 
nism which receives the vanes from 
the press and nest-stacks them for 
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maximum ease of handling. 


But here is the important fact to 
cost conscious manufacturers . . . 
this Wean Flying-Press will mate- 
rially reduce production costs: since 
only half the number of press units 
are now required for this operation, 
operating and maintenance costs 
are cut by more than 50%—super- 
vision and handling requirements 
are proportionately reduced—and, 
less production space is required. 


In addition to increased production 
rates, the Flying-Press incorporates 
many other cost saving advantages, 
too. But get the complete story by 
writing today for your copy of the 
Wean Flying-Press brochure. 


Equipment Corporation 


CLEVELAND 17, OHIO 


In the most forward position 


...Mannifin valves 


Persistent research is bringing Hannifin valves to the most 
forward position in the field of pneumatic controls. These 
valves are opening up new areas of progress for sequential 
automatic production. 

The Hannifin valves you buy today incorporate the very 
latest results of never-ending testing and development. Ver- 
satility of application and dependability of operation are 
winning them their position of leadership. 

See your Hannifin man. Find out for yourself why Hannifin 
air control valves are so rapidly becoming first choice for 
automatic operation, 


Our “NE” valve—one of several Hannifin 
4-way directional air control valves. Ask 
your Hannifin man when to use it. 


AIR CONTROL 


HANNIFIN 


VALVES 


be th tet 


For this complete catalog showing all the Hannifin 
directional air control valves, write to Hannifin Company, 
541 South Wolf Road, Des Piaines, Illinois. 


AUTOMATION—December 1957 Circle 654 on Page 17 





‘ 


Large illustration 
above shows a sec- 
tion of the Worcester 
Automatic Stacker. 
Two of the six Clark 
Limit Switches are 
visible. 


Photo top left shows 
stacked cases being 
removed from the 
machine in a dairy. 


Robert St. Jean, Presi- 
dent of Worcester 
Automatic Machine 
Company demon- 
strates the operation 
of the Stacker. Side 
panels have been 
removed to show 
working mechanism. 
Entire operation is 
automatic. 


In addition to the six 
Clark Limit Switches, 
the stacker also uses 
a Clark Bulletin 6013 
motor starter (shown 
in enclosure) and 
three Clark Bulletin 
100 Push Button Sta- 
tions, one of which 
is seen at left. 


IN CANADA: CANADIAN CONTROLLERS LIMITED « MAIN OFFICE AND PLANT: TORONTG 


Stacking Machine designed for 
Ruggedness and Dependability 
uses CLARK Type “DM” Limit Switches 


@ Worcester Automatic Machine Company manufactures highly 
efficient case stackers for dairies and bottling plants. A basic design 
requirement for these machines is extreme ruggedness to assure 
dependable, continuous, automatic operation. Limit Switches con- 
trolling the sequencing of horizontal and vertical movement of the 
cases must be accurate and must have the durability to withstand 
thousands of operations per day, day in and day out. 
Robert St. Jean, President of the company and designer of the 
machine says: “We selected Clark Type“DM” Limit Switches 
because they match the ruggedness built into the rest of the machine. 
We like, particularly, their sturdy die-cast case and their smooth, 
positive snap action resulting from the use of nylon for rollers and 
latch parts. There are six limit switches—all Clark—on each stacker. 
In spite of the pounding they take, failures have been negligible”. 

Clark Type“DM” Heavy-duty Limit Switches are 

available with a wide selection of mounting arrange- 


ments and operating levers to meet any requirement. 
Write for Bulletin 102 DM 


©) He CLARK CONTROLLER (2 


| | | Everything Under Control + 1146 East 152nd Street * Cleveland 10, Ohio 
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NEEDED: SYSTEMS ENGINEERS 


es . the systems engineer is the man who is generally concerned with the 
over-all planning, design, testing, and the production of today’s automatic 
and semiautomatic systems. The first need for this kind of engineering 
appeared when it was discovered that satisfactory components do not 
necessarily combine to produce a satisfactory system. Even though indi- 
vidual components may satisfy all specifications, very often the system 
as a whole will not work. Complexity of our modern machine assemblages 
has created the need for systems design and systems engineering . . .”— 
Alphonse Chapanis, professor of psychology and industrial engineering, 
Johns Hopkins University. 


COMMON WORDS 


mechanizat.on and automation are common words in the U. S. 
soft coal industry Coal has undergone a vast transformation in a 
comparatively brief span of years. No longer is reliance placed on sheer 
human and animal muscle power. The age of the miner needing only a 
pick and a strong back is gone. Today complex machines provide the 
muscle, and the miner is a skilled operator. Mechanization of coal has 
been an enormously expensive proposition. It has been carried on during 
years in which coal’s profits have been grossly inadequate—and in many 
instances have been non-existent. But, despite a bleak profit picture, the 
industry has lost neither vigor nor vision. To meet the competition with 
other fuels, it has done everything in its power to lower costs and make 
its production methods more efficient. And only by doing that has it 
been possible for coal to bear its extremely high wage and other payroll 
costs . . .”—IJndustrial News Review, Sept. 15, 1957. 


UNTAPPED POTENTIAL 


even with the recent acceleration toward automation witnessed in 
recent years, experts will tell you that American industry is still woefully 
behind where it should and could be in modernization of its production 
machinery. With built-in high labor costs, times of recession offer a great 
potential for improvement in labor saving machinery. Therefore, we are 
directing more and more attention to the fields of hydraulics and electron- 
ic, pneumatic and other related controls. We have a $1 million program 
for doubling our hydraulic research facilities. Furthermore, we are not 
limiting our efforts to research and growth from within. We would be 
delighted to probe very thoroughly any attractive acquisition opportun- 
ities in this field . . .".—-Kempton Dunn, president, American Brake Shoe Co. 


SYSTEMS APPROACH ESSENTIAL 


. it is pertinent to an understanding of basic approaches to automation 
to note that the search for alternate means of automatically affixing wires 
to terminals has resulted from a basic analytical study of the require- 
ments of the manufacturing operations involved. Automatic machines and 
processes can be successfully developed only in terms of the universe or 
system prescribed both by apparatus designs and process requirements. In 
automation development the systems approach is essential . . .”—Chester 
A. Purdy, superintendent of development engineering, Hawthorne Works, 
Western Electric Co. Inc., see page 61. 
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Assembles, Bores, Drills and Taps... 
Reduces Labor Gost 70% 
On Small Motor End-Plates 


This Natco combination assembly and multi-drilling machine presses a bearing sleeve 
into the end-plate, rough and finish bores the outside bearing-cap hole, drills an oiler 
hole at an angle, drills four (4) thru-bolt holes, and drills and taps two (2) 8x32 cover 
plate holes. Production is 170 pieces per hour. 

This Natco accommodates two sizes of motor end-plates without changes in the basic 
rotary-table tooling. In addition to this important versatility the engineers at Wagner 
Electric point out these other advantages: 

@ one operator controls the assembly and machining from one station. 

@ work scheduling is simplified due to the short machine cycle. 

® in-process inventory can be kept at a minimum because of high production rate. 
@ floor space is made available for other operations. 

Natcos perform all kinds of drilling, boring, facing and tapping jobs in every conceivable 
combination and sequence. 


Ask the Natco Field Engineer about the newly perfected 
tape control systems for Natco production tools. 


National Automatic Tool Company, Ine. 


Richmond, Indiana Multi-spindle drilling, boring and tapping machines. Special machines for automatic production. 
Call Natco Offices in Chicago, Detroit, New York, Buffalo, Philadelphia, Cleveland, Los Angeles; distributors in other cities, 
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New Model D Single Dial 
CompAiRator. Available with 
instrument mounted gaging; or 
for remote connection to machin- 
ing operations for in-process or 
post-process gaging. 





New Model E. For the first 
time, a low-cost version of 
stondord Toft-Peirce circuits 
so you con cut costs by using 
cir gaging for many more 
inspection operations. Has ex- 
ternal toleronce hands ond 
compact cabinet. Some occu- 
racy, same dependobility — 
the biggest oir goge valve on 
the morket. 
















HIGH PERFORMANCE 
Air Gage Line 


«the TAFT-PEIRCE Model D CompAIRator 


Here’s another big improvement in air gaging. The well-known CompAIRator has 
a completely new functional design that gives you 3 big advantages: — makes air 
gaging easier to read, easier to use and easier to trust! 

EASY TO READ — Special visor and slanted face cuts glare and reduces parallax — 
speeds the gaging operation. Dial has full 180° linearity. 

EASY TO SET UP AND USE — Zero and range setting knobs are within easy reach of 
the operator. Plus, compact chassis, and simplified dial and magnification changes. 
The Model D can be set and used at any angle, moved easily because it’s light. Can 
be racked or modulized. 

EASY TO TRUST Yes, you can place full confidence in the new design because it 
uses the proven T-P Velocity-Venturi Circuit. Repeats readings without variation, 
has exceptional speed of response and is readily adaptable to many special uses, 
including wide tolerance gaging. 

Modernize your gaging with this new CompAIRator. Or, 

ask a Taft-Peirce representative to demonstrate the 

new T-P CompAIRator you'll be amazed at the Je i 


performance. 





; 
TAKE IT TO TAFT-PEIRCE 


THE TAFT - PEIRCE MANUFACTURING CO., WOONSOCKET, R. 1. T-P 
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Automation Program For Banks = [ moi checks | 


2 2 
To Streamline Check Handling 7 ASG 


Counter 


A Clearing 
checks SS 


house checks 


AUTOMATION program for pro- ; 


Proof machine and 
~ magnetic imprinter 


viding equipment to modernize 

bank operating procedures has 

been announced by National Cash 

Register Co. The program will al- ; f 
low banks of all sizes to go through Transit checks 
progressive stages of automation [ss 
as the new equipment is made 

available. By 1960 the complete 

system of automatic equipment will 


nA 
Viagnetic sorter and \|ister 


¥ ¥ 
Clearing checks Miscellaneous 
(outgoing ) checks 


Magnetic sorler and 


high speed lister Magnetic sorter, 


be on the market, and a bank will 
have been able to make the com- 
plete transition from manual to 
automatic operations. 

The NCR system is designed to 
fit in with existing methods and 
equipment. The first two basic 
units to be provided will be an 
electronic bank posting machine 
and a high speed magnetic char- 
acter sorter. As a bank increases 
its need for automation, NCR will 
furnish add-on units for use with 
the basic units. By the time a com- 
plete system has been installed, 
checks and other bank documents 


- 


ELECTRONIC posting machine is a basic 
unit of the NCR ovtomotion program. 
The unit produces conventional bonk 
records in detail—stotement, ledger, and 
journol—in one posting operation. When 
the new record feeder device and the 
punch tape reoder are available in 
1960, the machine will automatically post 
occounts without the need for an oper- 
ator. 
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KS 
AY 


Transit checks 
ond tapes 


(outgoing) 


ZA 
Clearing checks 


and tapes 
(outgoing ) 


ister and 
punch tape recorder 


Electronic posting machine 
with tape reader 
and \edger feeder 


FLOW chart of NCR proposed program shows a fully automated check handling system 


All checks received by mail or over the counter ore processed through ao proof machine 


which magnetically imprints dollar amounts. 
Q y Pp 


Outgoing checks (transit and to clearing 
ore then sorted and listed automticolly before distribution to other bonks. 


The bonks 


own checks, together with incoming checks from clearing houses, are sorted to accounts 


ond listed for bookkeeper controls 


device feeds statements automatically, ond 


without need for oan operator 


will be processed almost automati- 
cally from the time of receipt by 
mail, over the counter, or through 
clearing houses until they are post- 
ed to individual accounts and 
statements mailed. 

The following components are 
planned in the NCR system: An 
electronic bank posting machine, 
a high-speed magnetic character 
sorter, a magnetic character im- 
printer, a listing attachment to the 
sorter, a paper punch tape record- 
er, a punched paper tape reader, 
and an automatic statement-ledger 
feeder. 

The electronic bank posting ma- 
chine was introduced by NCR late 
last year and has been installed 
in many banks. A magnetic char- 
acter sorter, jointly produced by 
Pitney-Bowes and NCR, will be 


the posting machine posts al 


At the some time a punch tape records dato which 
is next fed into the electronic posting machine by the tope reader 


A ledger feeder 
accounts 


ready for de ivery next year. The 
12 pocket sorter will be able to 
read each check’s account number, 
amount, ABA number, and Fed- 
eral Reserve routing symbol from 
magnetic characters imprinted on 
the check. In 1959 a magnetic im- 
printer will be available for attach- 
ment to existing proof machines, 
and it will be used to imprint dol- 
lar amounts on each check as a 
part of normal proof operations. 
A listing attachment and punch 
tape recorder for use with the mag- 
netic sorter will be ready for de- 
livery in 1960. The lister will auto- 
matically list items as they are 
sorted, and the punch tape record- 
er will make a tape of the items 
for use in the electronic posting 
machine. Also available in 1960 
will be an automatic statement- 
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ledger feeding device and a punch 
tape reader to make the electronic 
posting machine completely auto- 
matic. 
The NCR automation plan can 
be used by any bank for internal 
check handling as soon as its 
checks are preprinted with mag- 
netic code numbers for accounts. 
Gradually, as the common language 
system of magnetic characters is 
adopted by more banks, the system 
will provide automatic sorting and 
listing of most outgoing clearing 
and transit checks at a high rate 
of speed in addition to processing 
internal checks. When the transi- LARGEST trade fair in Northern Europe was held during early September in Stockholm, 
¢ . : a Sweden. The theme of the U.S. Government Exhibit in the American Pavilion at the 
tion to automation is complete in St. Erik's International Trade Fair was “‘Automation At Work Many U.S. industries 
a large number of banks, incom- loaned equipment and machines for the exhibit. An automatic assembly machine, shown 


ing mail will be able to be proved demonstrating the assembly of components to printed circuits, attracted considerable 


attention and was loaned and operated by United Shoe Machinery Corp 


automatically at a rate of 750 
items per minute instead of the 
current rate of 1000 per hour. 


European Economy Gains 
Impress Visiting Consultant 


COMMENTING on a three months 
tour of branch offices in Europe, 
Paul N. Weil, president of Pegasus 
International Corp., foreign trade 
consultants, said he had _ been 
particularly impressed by the prog- 
ress made in all sectors of Europe’s 
economy. This progress, Mr. Weil 
feels, has “stimulated a greater 
demand for American production 
methods and ‘know-how’, for pat- 
ents, licenses, and research and 
development experience.”’ Equally, 
foreign firms are eager to share 
skills with interested American 
firms on a reciprocal basis. “A 
growing number of European firms 

both large and small 
festly interested in 
‘know-how’ and 
own.” 

With their plants rebuilt and 
modernized, Europe’s industry is 
spending ever growing amounts of 
money on research and develop- 
ment. This research, reports Mr. 
Weil, has reached significant pro- 
portions which make it imperative 
for American companies to keep 
abreast of this progress. 

In his contacts with 
leaders abroad, Mr. 
that their personal 


are mani- 
importing 
exporting their 


industry 
Weil noted 
outlook had 


10 


changed considerably. A criticism 
heard frequently from owners of 
small companies in Europe, was 
that valid proposals for collaborat- 
ing with smaller American firms 
which were perfectly feasible and 
did not involve any great invest- 
ment —were frequently rejected 
outright. The reason for this, it 
was felt, was that either the 
smaller American firms have de- 
veloped an “inferiority complex” 
so far as foreign business is con- 
cerned, or that the modest size of 
the initial financial return obscured 
for the American company an ap- 
preciation of the possible long-term 
gains. 


Speech Converted Into Digits 
For Wire Transmission Studies 


EQUIPMENT designed at Bell 
Telephone Laboratories and devel- 
oped by the Modac Div. of Air- 
borne Instruments Laboratory now 
permits Bell researchers to prove 
complex theories of speech trans- 
mission without building expensive 
test models. The transmission of 
speech over wires is one of the 
most challenging problems in the 
field of engineering. The Bell Labo- 
ratories are continually faced with 
the problem of how best to test all 
of the variables of distance, time 
and performance characteristics of 


present-known equipment and an- 
ticipate their effect on proposed 
changes. 

Bell Laboratories researchers de- 
veloped a theory involving equip- 
ment that could convert their pro- 
posed changes into computer in- 
formation at a great saving of 
time and money in testing the 
changes. As a result, the Record 
and Playback Unit was conceived 
and is being manufactured by 
Modae Div. of Airborne Instru- 
ments Laboratory. This equip- 
ment reduces experimental theories 
on speech and speech systems to a 
magnetic tape and evaluates them 
by actually examining electrically 
the synthesized output of the IBM 
computer, as different variables 
and engineering concepts are in- 
troduced. 

Joseph D. Mountain, Director of 
Modac, in explaining the equip- 
ment, stated, “The Modac equip- 
ment offers a method of testing 
theories that is faster and less 
expensive than any other method 
and that is of almost universal 
application. In sound research, ex- 
act conditions of the proposed 
telephone circuit—the functions of 
the existing equipment plus the 
individual function of the equip- 
ment to be introduced—are fed 
onto magnetic tapes that record all 
of the functions as electronic im- 
pulses. The Modac equipment to- 
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Look to Lhinntn in 58 


for NEW answers to your control “puzzles” 


Coming soon — several completely new solenoid 
valve lines loaded with such features as... 


@ Lower prices 

@ Greater capacities @ Higher pressures 
@ Long life expectancy—millions of cycles 
@ Diversified applications 

@ Wide selection of media handling 


Circle 659 en Page 17 And these are but a few of the many new advantages 
of Skinner’s new solenoid valves. As always, of 


. : course, they'll be strictly manufactured to Skinner’s 
Most ts — ae — will give you highest-quality engineering standards. 

Ons — — heretofore Look for the announcements of Skinner’s new 

— valve lines in these pages throughout 1958. For 
advance information, write Dept. 32D. 
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gether with a converter combines 
the impulses into digits, which it 
feeds to the computer. In the com- 
puter, the digits are run through a 
myriad of equations simulating the 
circuit, and a final answer—in nu- 
merical form—is produced. This 
answer is then fed back into Modac 
Equipment where it is converted 
into electronic impulses which ex- 
actly duplicate those of the pro- 
posed new circuitry. The machine 
then reproduces the voice through 
a speaker, exactly as it would 
sound if the voice had traveled any 
proposed distance.” 


PURCHASE of Sidney Machine 
Tool Co. by Buhr Machine Tool 
Co. has been announced by Joseph 
H. Buhr, president of Buhr. Sid- 
ney Machine Tool will operate as 
a wholly-owned subsidiary of Buhr 
and will continue to manufacture 
heavy duty lathes and coil winders. 


X-ray Pulses Gage 
Film and Foil Thickness 


STRIPS of film or foil moving at 
speeds up to 6,000 fpm can be 
measured for’ millionths-of-an- 
inch deviation in thinness by a 
Measuray x-ray gage developed by 
Sheffield Corp. 

Low intensity x-ray pulses, emit- 
ted 60 to 600 times per second, 
permit instantaneous measurement 
of thickness of foils made of alu- 
minum, steel, copper and brass, 
and plastic film. ach x-ray 
pulse provides an individual and 
independent gage reading of fast- 
moving strip stock as thin as 
0.0002 in. 

With its Measuray x-ray gage, 
Sheffield departs from the usual 
method of x-ray gaging which 
averages thickness readings over a 
number of cycles. The new x- 
ray gage assures instantaneous 
and accurate measurement at the 
precise point of gaging. 

A reading can be taken every 
1/3 inch on a film or foil strip 
moving at 1000 fpm as the in- 
strument emits 600 x-ray pulses 


12 


MAGNETICALLY actucted mercury switch 
has been announced by Hamlin Inc. The 
single-pole double-throw | amp 115v ac 
switch is hermetically sealed in hydrogen 
atmosphere with platinum contacts wetted 
in cleon mercury Up to 60 operations 
per second ore possible 
of the switch is eliminated as contacts 


Maintenance 


cannot wear down, get dirty or stick by 


locking or welding 


per second. At this rate the 
new gage takes 36,000 individual 
readings each minute. 

High-speed electronic counting, 
marketing and sorting devices can 
be hooked up with the new x-ray 
gage because of its ultra-fast cycle. 
It will also accommodate automatic 
strip thickness controllers, re- 
corders, totalizers, production an- 
alyzers and other accessory de- 
vices. 

Thickness is measured by 


new instrument without contacting 
or marring the film or foil mate- 
rials. X-ray pulses are flashed 
at a strip moving between the 
scanning unit’s emitter and re- 
ceiver. The receiver detects and 
amplifies the amount of x-ray en- 
ergy that gets through the mov- 
ing strip. Because thicker strips 
absorb more x-ray energy, the new 
instrument is able to measure 
changes in thickness. Deviation 
from nominal size is given in read- 
ings of per cent plus or minus, or 
in millionths of an inch. 


Power Plant To Utilize 
Automatic Instrumentation 


AUTOMATIC control of a new 
200,000 kw unit of the Sterling- 
ton steam electric station of the 
Louisiana Power and Light Co. is 
being accomplished by the instal- 
lation of a Daystrom Operational 
Information System produced by 
the Systems Div. of the Controlon- 
ics Group, Daystrom Ine. 

The Operational Information 
System will cover measurements 
at 350 points throughout the power 
plant. Of this total, 100 points 
will be automatically logged every 
hour. The system provides con- 
tinuous scanning of the remain- 
ing 250 points which will record 
on a separate printer and actuate 


CYLINDRICAL ducts for carrying high pressure oir at high velocity are now being 
spirally wound from a continuous strip of thin goge metal on ao machine developed 


by Corrier Corp. 


An automatic cut-off saw slices the duct into desired lengths during 


the continuous process. One mon operates the machine from the smal! control panel, 
ond duct sizes from 3 to 25 inches con be made avtomotically by manipulation of 


controls. 
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NICKERS. New 


¥%," Temperature 


and Pressure Compensated 
FLOW CONTROL VALVE 


FOR OPERATING PRESSURES 
UP TO 2000 psi 


TEMPERATURE COMPENSATED 

Constant feed rates all day long with same throttle 
setting because throttle automatically compen- 
sates for changes in oil temperature. The com- 
pensator mechanism is simple in design and 
durable. 

PRESSURE COMPENSATED 

Constant feed rate throughout entire cycle because 
built-in pressure hydrostat automatically compen- 
sates for load changes. 

SINGLE THROTTLE COMPLETE 

RANGE ADJUSTMENT 

Greater flexibility because valve is adjustable 
within entire flow range of 5 to 1000 cubic inches 
per minute. 


FOR ADDITIONAL INFORMATION SEND FOR 1-195040 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1536 «+ Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF OIL 
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For years the Machine Tool Industry has been asking 
for a combination Temperature and Pressure Com- 
pensated Flow Control Valve to insure CONSTANT 
FEED RATES. Now for the first time it is available as 


a production unit at a reasonable price, 


THESE EXCLUSIVE 


eck 


Chece— FEATURES that mean 


Optimum Tool Life and Better Work Finish: 


v4 


REVERSE FREE FLOW AS 

STANDARD FEATURE 

A standard feature which permits reverse free 
flow (up to 1400 cu. in. per min.) from outlet to 
inlet port by-passing control elements. 


TAMPER-PROOF ADJUSTMENT 

Retension of original feed rate is assured because 
a set screw prevents inadvertent throttle move- 
ment and a cover over the set screw can be locked 
in place. 

INTERCHANGEABLE 

This new valve replaces 12 previous models and 
it is interchangeable with all of them, also the 
drain connection is eliminated on the new valve 
to simplify piping. 

GREATER ECONOMY 

No need to stock several valves for wide range 
of flow rates. Drain connection is eliminated, 
piping costs are reduced. 


MAXIMUM RELIABILITY AND ACCURACY 
Design of temperature and pressure control com- 
ponents assures maximum circuit reliability and 
extreme accuracy of feed through a range of 5 to 
1000 cubic inches per minute. 


ui 


7945 


Application Engineering Offices: ATLANTA « CHICAGO « CINCINNATI 
CLEVELAND « DETROIT » GRAND RAPIDS + HOUSTON «+ LOS ANGELES 
AREA (El Segunde) * MINNEAPOLIS « NEW YORK AREA (Springfield, N.J.) 
PHILADELPHIA AREA (Medic) + PITTSBURGH AREA (Mi. Lebanon) 
PORTLAND, ORE. + ROCHESTER +» ROCKFORD + SAN FRANCISCO AREA 
(Berkeley) « SEATTLE + ST. LOUIS + TULSA + WORCESTER 
FACTORIES ALSO IN AUSTRALIA, ENGLAND AND GERMANY 
iN CANADA: Vickers-Sperry of Canada, Lid., Teronte and Montreal 


HYDRAULIC EQUIPMENT SINCE 1921 
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an alarm if they exceed set limits. 
The operator can select any or 
all 350 points for readings, thus 
all significant information on the 
operation of the plant will be pre- 
sented at one central point. 

The installation will provide a 
high degree of accuracy and re- 
liability. All electronic compo- 
nents of this system are solid 
state; transistors rather’ than 
vacuum tubes are used throughout; 
all relays used are of the mercury 
wetted computer type. The equip- 
ment will include the first indus- 
trial use of a transistorized digi- 
tal computer and the DADIT, a 
transistorized analog to digital con- 
verter. 

The use of solid state elements 
throughout the system eliminates 
vacuum tubes, which are subject 
to sudden failure and are the least 
reliable elements of conventional 
equipment. Programming flexibil- 
ity is another major feature of 
the system. Pinboards and patch- 
boards used for programming in 
conventional equipment are com- 
pletely eliminated and program- 
ming is accomplished by punching 
paper tape for all instructions such 
as scanning sequences, sampling 
schedules, linearizations, scaling 
factors, alarm levels and condi- 
tions, temperature and pressure 
values for flow compensation and 
computation instructions. The in- 
formation is stored magnetically 
in the computer and can be varied 
at will without requiring physical 
changes in the equipment. 


Non-Management Technical 
Salaries Rise 5.9% In 1957 


SALARY levels of engineering, 
scientific, and administrative em- 
ployees in American industry rose 
an average of 5.9 per cent between 
June, 1956, and June, 1957, accord- 
ing to a survey recently distrib- 
uted by the American Management 
Association. This increase is ap- 
preciably lower than the 8.6 per 
cent average salary rise reported 
for the same group for the year 
ended in June, 1956. 

The study covered rates and 
ranges of pay for 33,797 employees 
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FACILITIES for bulk palletization of beer cans for shipment to breweries have been 
installed at the new Detroit beer and soft drink can plant of American Can Co 
Eight-ounce beer cans are fed from the production line at the upper left at 500 cans 
per minute, are electronically counted, and are guided onto the pallets by the operator 
Each layer of 352 beer cans is separated by paper sheets, and the pallet automatically 
drops to receive the next layer. After the pallet is filled with 3872 cans, complete unit 


is packaged with Kraft paper for shipment. 


engaged in 58 major engineering, 
scientific, and administrative ac- 
tivities in 263 companies located 
in the United States and 17 in 
Canada. The American companies 
employ nearly 32,000 of the indi- 
viduals included in the sample, and 
comparisons drawn with the previ- 
ous year apply only to the United 
States. 

Percentage salary increases 
varied for individual specialties. 
The maximum increase shown was 
for quality control engineers, who 
averaged 7.9 per cent in raises. 
Some electrical and mechanical en- 
gineers increased their compensa- 
tion by an average of 7.5 per cent. 
The smallest increases shown were 
for systems and procedures ana- 
lysts at 3.8 per cent. 

Median annual salaries current- 
ly paid to engineers in all fields of 
activity ranged from about $5400 
for engineers with bachelor of sci- 
ence degrees plus up to one year 
of experience to approximately 
$13,100 for engineers of long ex- 
perience responsible for planning, 
conducting, and supervising as- 
signments including large and im- 
portant projects. The results of 
the survey showed that for some 
specific types of engineering jobs 
individual salaries are as high as 
$20,000 a year. 


Salaries of chemists, mathemati- 
cians, physicists, and other scien- 
tists ranged from a median of 
$5400 a year at the beginning level 
to a median of $14,000 at the high- 
est level. Median salaries of ad- 
ministrative employees such as 
staff accountants, internal audi- 
tors, and systems and procedures 
analysts generally fall between 
$5100 and $10,000 a year. Those 
for corporate attorneys range from 
$6300 to $16,500. 

Only between 15 and 20 per cent 
of the employees covered in the 
survey receive bonuses, which 
varied between 5 and 15 per cent 
of base pay. Slightly more than 
half of the companies surveyed 
pay overtime to administrative and 
technical people for regularly 
scheduled hours in excess of the 
normal work week. Three-fourths 
use systematic or formal job 
evaluation methods in establishing 
rates and ranges of compensation 
for administrative and technical 
positions. 


Metals Joining Technique 


CHEMICAL joining of similar and 
dissimilar nonferrous metals is 
now possible by use of a new ma- 
terial, called InterAct, developed 
by Intertectics Inc. 
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Special Air Gaging Fixtures 
designed and built to meet your 
particular application require- 
ments. Complete engineering 
service available upon request. 


Send port print showing all 
dimensions to be checked and 
tolerances required for prompt 
quotation and delivery. 
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MULTIPLE COLUMN 
AIR GAGGING INSTRUMENTS 


To speed inspection of production parts, new Dearbornaire air gaging 
instruments are now offered in multiple column units designed to permit 
more accurate simultaneous checking of as many dimensions as may be 
required for a given part. What's more, each unit incorporates all of 
the advanced design features which have made Deorbornaire the 
most practical, most versatile column type instrument ever produced ... 


@ New higher rated pressure system and built-in circuit restrictions 
make them virtually self-cleaning, reduce maintenance to a minimum. 


@ New glass tube has o characterized internal taper which provides 
positive linear accuracy over the full extent of the calibrated scales. 


@ Easy-to-read Zero-centered scales permit use of instrument for nor- 
mal inspection, statistical quality control, and as a tool setting gage. 


@ Interchangeability of component parts simplifies conversion from 
one amplification to another, reduces spore ports inventory costs. 


Plus a complete line of air gage spindles, rings, snaps and cartridges 
all precision finished to give you greater accuracy, longer wear life. 
Free demonstration arranged upon request. Write for details today! 


AIR GAGE DIVISION 


DEARBORN GAGE COMPANY 


NI py 22038 Beech Street ¢ Dearborn, Michigan 
VY 
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Thevsands'of hears: catch leeieigat 
hy a modern miracie . . - DETREX Sonicioaaiag! 


After you's: of loviteg even NATIONAL 
CASH REGISTERS collect -dust,. oil and 
dirt. Now, a costly hand-cleaning method 
of preparing integral parts for recondi- 
tioning has been replaced by DETREX 
Sonicleaning. In this specially designed 
Ultrasonic Soniclean Degreaser sound 
waves literally “blast” the soil from the 
maze of parts. Three or four Registers 
can be cleaned at once in a few minutes 
with the Detrex Soniclean unit. After clean- 
ing, quick inspection tells which parts need 
adjusting or replacing. NATIONAL CASH 
REGISTER technicians then make the unit 
ready for many years of additional service. 
The full range of DETREX services and 
facilities assures superior performance. 


Only DETREX has Sonicleaning 
Installations in ALL These 
Applications: 


Aircraft e Automotive « House- 
hold Appliances « Jewelry « Ma- 
chine Tools « Electric Razors « Jet 
Engines «. Surgical Instruments 
Business Machines « Electrical 
Equipment 


Detrex, a pioneer in the Metal Cleaning and Processing Field, is now the estab- 
lished leader! Offering the most complete combination of chemicals, equipment, 
and seryices in the industry, Detrex can properly recommend, engineer and 
service any cleaning application. Write for information today! 


CHEMICAL INDUSTRIES, INC. 


BOX 501, 


DETROIT 32, MICHIGAN 
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InterAct is a reaction eutectic. 
Under the influence of heat it elim- 
inates the surface oxide layer and 
causes similar or dissimilar met- 
als to flow together at tempera- 
tures lower than the melting point 
of either metal being used. It can 
be used to chemically join copper 
and aluminum and other materials 
such as magnesium, titanium, 
brass, zinc, silver, and gold. 

The new material is available in 
wire coil, powder, or granular form 
for use in different types of joints. 
The resulting joint is usually 
stronger than either of the metals 
involved and is frequently more 
corrosion resistant. 


SPECIAL relay is designed to operate un 
der severe environmental conditions 

Produced by Jennings Radio Mfg. Corp 

the relay, housed in a stacked ceramic 
enclosure, contains contacts that operate 
in a vacuum. Relay will operate satis 
factorily during vibration of 25G from 
10 to 2000 cps, during 50G shock and 
at ambient temperatures to 200C without 
contact chatter. Illustration shows inside 
of relay. Each switching circuit employs 
three contacts in parallel to provide re 
liability at high current handling capac 
ity Continuous rating of the contacts is 


25 amp at 300v de 


Stable Ferroelectric Material 
Promising Memory Device 


EXPLORATION in the field of 
ferroelectrics has resulted in the 
discovery of a new ferroelectric 
material by B. T. Matthias at Bell 
Telephone Laboratories. Known 
chemically as triglycine sulphate, 
the material has a _ rectangular 
voltage hysteresis loop and other 
desirable properties which make it 
suitable for switching circuits and 
memory devices. 

Triglycine sulphate is_ stable 
chemically and does not decompose 
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For your convenience, advertisements and items of information on new equipment, 
components and manufacturers’ literature can be quickly identified by an Item Number 
accompanying each unit. 


For additional free information circle item number on an inquiry card. Fill in your 
name, title, address, etc.—Drop it in the mail—No Postage Required—Your request will 
receive prompt attention and will be filled directly by the manufacturer. 


So that you won’t have to clip this issue, we will gladly send you a personal copy 
of any article. Just fill in the page number and title of the article you desire. 
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when exposed to moisture or to 
the atmosphere. It has adequate 
mechanical strength to permit han- 
dling in thin sheets. Large single 
crystals can be grown quite easily 
and a number of large-area slices 
can be cut from each crystal. Re- 
peated switching when in a circuit 
does not cause any fatigue in tri- 
glycine sulphate. A given area will 
retain a given polarization indefin- 
itely without any deterioration. 
Switching time, an important char- 
acteristic in any switching or 
memory device, depends on the 
characteristics of the material and 
the switching voltage. It appears 
that switching times of the order 
of one to two microseconds can 
easily be attained with this new 
material. 

Electrodes can be applied to a 
slice cut from a single crystal by 
evaporating thin strips of metal 
on each side of the slice, the strips 
on one side being perpendicular to 
those on the other. Using this 
technique, thirty or more strips 
per inch can be applied, resulting 
in a memory or switching device 
capable of storing 900 or more bits 
of information on a square inch of 
crystal. A number of such slices 
can be assembled in a relatively 
small volume, resulting in a very 
compact assembly. Thickness of 
the slice can be from 5 to 10 mils, 
depending on the available pulsing 
voltage and the desired output. 
Switching can be accomplished 
with about 20 volts, a value easily 
obtained with transistorized cir- 
cuitry. 


New Paint Process 
Simplifies Dip Operations 


EQUIPMENT for a new hot dip 
paint process has been introduced 
by David-Ludwig Co. The Harding 
hot dip process consists of pre- 
heating an article and then dip- 
ping it into paint heated to ap- 
proximately 160F. The paint con- 
tains a chlorinated hydrocarbon 
solvent which quickly evaporates 
as the heated article is removed 
from the dip tank. This results in 
a quick drying, uniform thickness, 
and drip free coating of paint on 
the material. 

David-Ludwig designs, fabricates 
and installs Harding process equip- 
ment. The new process affords sav- 
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VIBRATION analyzer introduced by In 
ternational Research & Development 
Corp. measures vibration amplitude from 
0.1 to 100 mils, velocity from 0.03 to 
30 ips, and frequency from 450 to 
150,000 cpm. Unit incorporates a con 
tinuously variable filter to permit sepa 
rate analysis of each frequency from 450 
to 150,000 cpm. Other components fur 
nished with the analyzer are a velocity 
type vibration pickup and a stroboscopic 
lamp to visually study rotating parts 


ings in equipment and installation 
costs by the reduction of cooling 
areas, drip pans, fire prevention 
apparatus, and dump tanks nor- 
mally associated with wet film dip- 
ping. 


SPOTLIGHTING PEOPLE 


David E. Laughlin appointed man- 
ager of Digimatic Marketing Sec- 
tion of Electronic Control Systems 
Inc. . . . Russell R. Morgan ap- 
pointed executive vice president 
and director of Wheeler Associates 
Inc. . . . Donald M. Miller elected 
executive vice president of Air- 
borne Instruments Laboratory... . 
J. E. Collins elected board chair- 
man of Valvair Corp. . . . David 
G. Collins named vice president of 
Speedway Mfg. Co., subsidiary of 
Thor Power Tool Co. . . . Harold 
Chestnut of General Electric Co. 
elected first president of newly 
formed International Federation of 
Automatic Control in Paris... 
Roland L. Van Allen appointed 
head of Circuit Research Section, 
Control, division of Magnetics Inc. 
. .. Alvin J. Jones appointed di- 
rector of engineering of Motch & 
Merryweather Machinery Co... . 
Russell S. Rockafellow appointed 
manager of industrial engineering 
of Raytheon Mfg. Co. .. . Alfred 
R. Zipf named vice president in 
charge of Bank of America sys- 
tems and equipment research ac- 
tivities ...P. H. Richey named 
president and treasurer of Auto- 
matic Molding Machine Co., sub- 





from cold strip 
fo finished tubing 


IN SECONDS! 


YODER 
ELECTRIC-WELD 
TUBE MILL 


One of the fastest ... and one of the least 
expensive . . . methods of making steel 
tubing is with a Yoder Electric-Weld 
Tube Mill. The Yoder method eliminates 
the need for time-consuming heat treat- 
ments and costly conditioning furnaces 
for most tube needs. Scrap losses, too, 
are far lower than any other method ... 
usually less than 2%. 


The Yoder Type-M Mill shown above is 
operated by one man and a helper. Coiled 
strip on this mill is continuously cold- 
roll formed, welded and cut to required 
lengths in a matter of seconds... at 
speeds up to 340 f.p.m. The quality of 
the resulting tube is constantly better 
than the requirements of commercial 
standards. This is one of many reasons 
why manufacturers and users of tubing 
the world over are using more Yoder 
mills than all other makes combined. 


If your business requires pipe and tub- 
ing, ferrous or non-ferrous, in sizes from 
\Y4-inch up to 26-inch diameter, Yoder 
can supply the engineering service and 
machines to produce it faster and better 
for less! For complete details, write for 
the Yoder Tube Mill Manual. It’s yours 
for the asking. 


THE YODER COMPANY 
5526 Walworth Ave. «© Cleveland 2, Ohic 


as PIPE AND 
CTT TLD ruse mits 


Ts Ps 
= a 


Circle 663 on Page 17 





Masterpiece of simplicity 


Consider the egg. Unique in shape, clean of line, its design is functionally 
perfect. 


Much the same can be said of a MAC valve. Trim and compact, its 
simplified design meets the severe demands of our toughest customer. 
We engineered it to deliver the speed and stamina required by 
resistance-welding equipment ... and knew this basic design would pay 
off handsomely in performance on less exacting jobs, too. That's why 
all MAC valves are built to these same rugged design specifications. 


And that’s why you can expect more from MAC—in efficiency and 
dependability, in longer life. Get proof. Contact a representative listed 
at right or send for the facts. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


ARKANSAS 
Branch-Merwin Tool Specialists, 477 N 
Bellevue, Memphis, Tenn., BRoadway 8-6102 


CALIFORNIA 


OAKLAND 8—The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 


SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd., LOrain 4-2521 


FLORIDA 


MIAMI SPRINGS— Aero Hardware & Supply 
Co., 4301 Northwest 36th St., TUxedo 8-2414 


ILLINOIS 


CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 


INDIANA 


EVANSVILLE 14—Neff Engineering Co., 2509 
Washington Ave., GReenleaf 7-414] 

FORT WAYNE 3—Neff Engineering Co., P.O. 
Box 2001, Station A, 2339 Crescent Ave., 
EAstbrook 7391 


INDIANAPOLIS 2—Neff Engineering Co., 
1955 Central Ave., WAlnut 5-5311 


SOUTH BEND 15—Neff Engineering Co., 
707 South Eddy, ATlantic 7-5655 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc., 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 


BAY CITY—-Fred Kober, 506 S. Chilson St., 
TWinbrook 2-2629 


FLINT 2—Kober Sales Engineering Co., 1115 
Root St.. CEdar 2-7165 

WESTERN MICHIGAN—Everett Adams 
17212 Sharon Road, Chesaning, Michigan 
Victor 5-3446 


MINNESOTA 
MINNEAPOLIS 8 Air and Hydraulic Equip- 
ment Co., 15 E. 38th St., TAylor 3-6118 


MISSISSIPPI 
Branch-Merwin Tool Specialists. 477 WN 
Bellevue, Memphis, Tenn., BRoadway 8-6102 


MISSOURI 


ST. LOUIS COUNTY—Oscar E. Jost Co. 
P. 0. Box 6, St. Ann, HArrison 8-4488 


NEW YORK 


BUFFALO 26—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 


OHIO 
CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave., 
Norwood, ELmburst 1.2440 
DAYTON — The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co 
P. 0. Box 6, ADams 5-3366 
TOLEDO 4—The R. W. Nichols Co., 510 Man- 
hattan Building, CHerry 1-1447 


PORTLAND— The Rucker Co., 911 N. W. Hoyt 
St., CApito! 3-0205 


PENNSYLVANIA 


PITTSBURGH 22— The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


PHILADELPHIA 41— Automation Aides, 4817 
Old York Rd., Michigan 4-0807 


TENNESSEE 
MEMPHIS— Branch- Merwin Tool Specialists, 
477 N. Bellevue, BRoadway 8-6102 


TEXAS 


DALLAS 36—Womack Machine Supply Co., 
2010 Shea Rd., Fleetwood 7-3871 


WASHINGTON 
SEATTLE—The Rucker Co., 1000 4th Ave., 
South, MAin 2783 

WISCONSIN 
MILWAUKEE 17—Neff Engineering Co. 5856 
N. Pt. Washington Rd., EDgewood 2-1579 


CANADA 
MONTREAL—L. S. Tarshis & Sons, Ltd 
450 McGill St., Quebec, PLateau 2963 
TORONTO—Trevor Babbs, National Time & 
Signal Co., 72 Shilton Rd., Agincourt, Ontario, 
OXford 1-4857. _» 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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DATA processing system developed by Beckman Instruments Inc., for continuous round- 


the-clock monitoring and control of oa 


petroleum refinery re-former. System achieves 


operating reliability through use of all-transistor circuitry and magnetic amplifiers 


grouped in standard modules, and unit 


sure transducers and flow meters Built-in 
pressure ana a aigita totalizer provides 


Designed for rapid scanning 


computatior 


monitor inputs from thermocouples, pre: 


computer mechanisms compensate flows for 
hourly and daily totals of material inputs 
and identification of off normal process 


variables, the system will make possible optimum plant control ond provide precise 


operating dota for accounting purposes 


sidiary of Wagner Bros. Inc. 
Chester A. Grondzik appointed 
manager of Systems Automation 
Group, H. W. Butterworth & Sons 
Co ...dohn von Rosen named 
director of manufacturing engi- 
neering for Chrysler Corp. 

Dr. C. D. W. Thornton appointed 
director of research and develop- 
ment for Farnsworth Electronics 
Co. . . . John E. Rowe named ex- 
ecutive vice president of Tomkins- 
Johnson Co. Robert W. Ol- 
son appointed vice president of 
research and engineering of Texas 
Instruments Inc. . Perry L. 
Toback named head of application 
engineering for Hoffman Semicon- 
ductor Div. of Hoffman Electronics 
Corp. Charles Proctor ap- 
pointed chief production engineer 
of Topp Mfg. Co., a division of 
Topp Industries Inc. 


SPOTLIGHTING PRODUCTS 


Bellows-type flow meter accurate 
to within ™% of 1% and designed 
primarily for oil and chemical in- 
dustries has been developed by 
Minneapolis - Honeywell Regulator 


Co. .. . Relays containing built- 
in indicator neon lamps for spot- 
ting circuit malfunctions are avail- 
able from Line Electric Co., New- 
ark, N. J. . High-nickel alloy 
strip in thicknesses as small as 
0.0005 inch is offered by American 
Silver Co. for use in miniaturized 
products “Atomic lamps” 
which provide power-free, uninter- 
rupted illumination up to 10 years 
have been developed by United 
States Radium Corp. Folding 
machine designed to produce ac- 
cordion folds in strip or roll in- 
strument charts has been offered 
by Benson-Lehner Corp. . . . Buff- 
ing compound, used for scratch- 
free finishing of plastics, contains 
an ingredient that imparts anti- 
static properties to part being fin- 
ished and is marketed by Hanson- 
Van Winkle-Munning Co. . . . Mul- 
tiple drill head attachment and an 
automatic index table designed to 
eliminate close center drilling prob- 
lems have been introduced by Con- 
Ray Corp., Dayton, Ohio. . . Bat- 
tery temperature control, used to 
keep electrolytic solution in stor- 
age batteries from overheating 
during charging, has been devel- 
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ELECTRIC powered strapping tool has been developed by Signode Steel Strapping Co. 
The new model uses a small 115v motor to provide high tension packages without 


worker fatigue. 


A single stroke hand lever seals and cuts the strap. 
power strapping tool weighs only 2 Ib with 75 seals in its magazine 


The portable 
Unit is used 


with %/ or ¥/, inch straps, and tension is adjustable up to 1600 Ibs. 


oped by Vapor Heating Corp., Chi- 
cago ... Counter and totalizer, 
to enable processors to maintain 
an accurate inventory control on 
ingredients being fed into a pro- 
portioning system, has been an- 
nounced by Richardson Scale Co. 

. New iron-chromium-aluminum 
alloy for use on moderately high 
temperature resistance heating ap- 
p'ications such as small appliances 
and on industrial heating devices 
where continuous operating tem- 
peratures do not exceed 2150F has 


been announced by Hoskins Mfg. 
Co. 


SPOTLIGHTING PLANTS 


Production Machinery Corp. moved 
its engineering and sales offices 
to larger quarters in Mentor, Ohio 

. E. W. Bliss Co. moved its 
can machinery manufacturing op- 
eration to larger quarters in Hast- 
ings, Mich. ... United States 
Drill Head Co. opened its new 
Standard Foundry Div. plant in 
Cincinnati . . . Barden Corp. has 
begun construction of a ball bear- 
ing plant in Danbury, Conn.... 
Ferguson Machine Corp. of Ind. 
announced move to larger quarters 
in Maplewood, Mo.... : American 
Measurement & Control Inc. has 
been formed to conduct research 
and development and to produce 
electronic, mechanical and elec- 
trohydraulic products in Waltham, 


99 
am 


Mass. . . . KDI Corp., Rochester, 
N. Y., acquired the precision prod- 
ucts division of Gruen Industries 

Automatic Electric Co. opened 
its new 1,520,000 sq ft plant in 
Northlake, Ill. . . . Taber Instru- 
ment Corp. opened its new Elec- 
tronics Div. in North Tonawanda, 
N. Y. . . . United States Plywood 
Corp. opened its new automated 
plant for pre-finishing plywood 
panels in Orangeburg, S. C.... 
Monroe Calculating Machine Co. 
announced impending merger with 
Litton Industries . . . Electronic 
Specialty Co. announced the pur- 
chase of Cado Div. of Electroma- 
tion Inc. . A. d. Gerrard & Co. 
named as exclusive sales and serv- 
ice representative for Guide auto- 
matic bundling and wrapping 


FLOW switch for either liquid or gas 
has been developed by Potter Aeronau 
tical Corp. Unit is designed with in-line 
flow characteristics and will activate a 
switch for indication or control in flow 
systems. Pottermeter flow switch will 
also detect reverse flow and is available 
in aluminum, stainless steel, bronze, 
nickel, Monel, Inconel and other metals. 


PRATT & WHITNEY 
NUMERICAL CONTROL 
APPLICATIONS 


ELECTROLIMIT JIG BORER 


a with Numerical Control, the 
W No. 2E Jig Borer is equally 
suitable for toolroom and precision 
production applications. Settings 
accurate to .0001” are made automatically 
from data supplied by a punched tape or 
an operator's keyboard 


VERTICAL PRECISION HOLE GRINDER 


Table and carriage are similar in design to 
the No. 2E Jig Borer and the same 
ultra-precision Electrolimit Measuring 
System is employed. Column, however, is 
equipped with interchangeable, turbine- 
driven grinding heads for spindle 

speeds to 100,000 rpm 


PRECISION ROTARY TABLES 


These Pratt & Whitney Rotary Tables 
are the ultimate in precision and 
convenience for circular spacing, 

graduating and angular positioning 
Settings accurate to 5 seconds of 

arc (2 seconds for repetitive settings) 
are made automatically from data 
supplied by punched tape or 
operator’s keyboard 


&) PRATT & WHITNEY 
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JIG BORERS.. 


TO “TENTHS” IN SECONDS 


... and no 


mistakes ! 


WITH NEW PRATT & WHITNEY NUMERICAL CONTROL 


Operating under Numerical Control, this P&W Pre- 
cision Hole Grinder is positioned and re-positioned — 
accurate to .0001” — in an average of only 14 seconds! 
And since settings are controlled by a punched tape, 
the chance of work spoilage through operator error in 
reading blueprint data or setting dials is eliminated 
The operator is free to concentrate his attention on 
work quality. 

Applied to Pratt & Whitney Jig Borers, Precision 
Hole Grinders, Rotary Tables and special machines, 
Numerical Control not only speeds up toolroom 
operations, but also makes the high precision of these 
machines available for efficient short- or long-run 


. ROTARY TABLES ... KELLER MACHINES... 


LATHES... 


production work. In this type work, time savings up 
to 40% over manual operation are realized. Compare 
the performance of your present manually-con- 
trolled machines with the new standards of speed, 
accuracy and economy being established by numer- 
ically-controlled P&W equipment. If they don't 
measure up, you are missing important opportuni- 
ties for improved work quality, larger savings and 
greater profits 


Write now for complete information. 
Pratt & Whitney Company, Incorporated, 
35 Charter Oak Boulevard, West Hartford, Conn. 


VERTICAL SHAPERS .. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


« GAGES + CUTTING TOOLS 
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. CUTTER AND RADIUS GRINDERS 


New Standard 


DIXON 
Auto Positioner 


PY 


<2 saves 
@) TIME 
. SIMPLIFIES 
"AUTOMATING 
SMALL PARTS 
‘4, ASSEMBLY 2 


e 


AUTOMATICALLY GUIDES PARTS 
OF Yc" TO 3” O.D. SIZE AT RATES 
UP TO 6,000 PER HOUR 


The new Dixon Auto-Positioner com- 
bines three standardized units—(1) 
Automatic Air-Operated Positioner, (2) 
Automatic Escapement, (3) Mounting 
Structure. Because the unit is compact 
and fits into small space, it provides an 
economical solution for a wide range of 
small parts assembly. It has an exclusive 
sensing feature that automatically stops 
your machines when parts are missing 
or malformed. Auto-Positioners are eas- 
ily arranged at single or multiple stations 
with feeders, feed tracks, transfer or in- 
dexing tables. With properly tooled 
chucks, positioning punch, and proven 
feeder, parts are positioned at rates up to 
6,000 pieces per hour. Individual units 
or any combination of standard com- 
ponents available from stock. Tooled 
Auto-Positioners provided to suit needs. 


May be located at 
adjacent stations, 
only 3%” apart for 
straight-line index- 
ing, or on 12-sta- 
tion dial with a 5” 
fixture radius. 


©0000 !— 


WRITE FOR FREE DATA SHEETS i 
New bulletins supply specifications : ” 
and application data on standardized hin 
units now available from stock. J 


DIXON AUTOMATIC TOOL, Inc. 
2312-23 rd AVENUE 
ROCKFORD, ILLINOIS 


Equipment for Automatic Parts Handling and Assembly 
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equipment by Guide Co.... 
Dresser Industries Inc. acquired 
Gardner-Denver Co. subject to ap- 
proval by stockholders .. . Tay- 
lor-Winfield Corp. purchased the 
exclusive lines of metal-working 
and work-handling machinery for- 
merly built by Struthers-Wells 
Corp. 


MEETINGS AND EVENTS 


Dec. 2-6— 

Twenty - sixth Exposition of 
Chemical Industries. To be held 
New York Coliseum. Additional 
information may be obtained from 
exposition manager, E. K. Stevens, 
480 Lexington Ave., New York 17, 
N. Y. 


Dec. 9-13— 

Eastern Joint Computer Confer- 
ence & Exhibit. Co-sponsored by 
IRE, AIEE, and Association for 
Computing Machinery to be held 
Sheraton-Park Hotel, Washington, 
D. C. Additional information may 
be obtained from M. B. Catline, 
Council for Economic and Industry 
Research Inc., Arlington 2, Va. 


Dec. 18-19— 

Radio - Electronics - Television 
Manufacturers Association. Con- 
ference on maintainability of elec- 
tronic equipment to be held Uni- 
versity of Southern California, Los 
Angeles. Additional information 
may be obtained from association 
headquarters, 11 West 42nd St., 
New York 36, N. Y. 


Jan. 6-8— 

Fourth National Symposium on 
Reliability and Quality Control. 
Jointly sponsored by IRE, ASQC, 
AIEE and RETMA and to be held 
at Hotel Statler, Washington, D.C. 
Additional information may be ob- 
tained from Richard M. Jacobs, 
Radio Corp. of America, Box 33, 
Moorestown, N. J. 


Jan. 13-17— 

Society of Automotive Engineers 
Inc. Annual Meeting and Engineer- 
ing Display to be held at the Sher- 
aton-Cadillac and Statler Hotels, 
Detroit. Additional information is 
available from SAE headquarters, 
485 Lexington Ave., New York 17, 
N. Y. 


Jan. 14-15— 

Instrument Society of America. 
Yankee Instrument Fair & Sympo- 
sium to be held at Hotel Bradford, 
Boston. Additional information 
may be obtained from ISA, Boston 
Section Inc., Box 282, Boston 1, 
Mass. 


Jan. 27-30— 

Plant Maintenance & Engineer- 
ing Show. To be held at the In- 
ternational Amphitheatre, Chicago. 
Additional information is available 
from Clapp & Poliak Inc., 341 Mad- 
ison Ave., New York 17, N. Y. 


Jan. 28-31— 

Institute of Aeronautical Sci- 
ences. 25th Annual Meeting to be 
held at the Sheraton-Astor Hotel, 
New York. Additional information 
is available from IAS headquarters, 
2 East 64th St., New York 21, N. Y. 


Feb. 2-7— 

American Institute of Electrical 
Engineers. Winter General Meet- 
ing to be held at the Hotel Statler, 
New York. Additional information 
ean be obtained from _ institute 
headquarters, 33 W. 39th St., New 
York 18, N. Y. 


Feb. 4-6— 

Society of the Plastics Industry 
Inc. 13th Annual Technical and 
Management Conference of the Re- 
inforced Plastics Div. to be held 
at the Edgewater Beach Hotel, 
Chicago. Additional information is 
available from SPI headquarters, 
250 Park Ave., New York 17, N. Y. 


“It was dreamed up by a designer 
who used to work for me.” 
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The FORWARD (Look ) develops... 


AUTOMATIC CAR-A-MINUTE ASSEMBLY 
WITH WESTINGHOUSE DRIVES AND CONTROL 


This man helps direct a 1960-new control system engineered by Chrysler Corpor- 
ation and Westinghouse for unique material-handling methods. Utilizing more 
electrical power and exacting control, Westinghouse designed this system to 
automatically synchronize the flow and positioning of parts for assembly along 
51 conveyor lines. Here is a system, too, that minimizes unscheduled plant 
down time and many maintenance headaches. 

On the next five pages you'll see how Chrysler is perfecting “tomorrow’s” 
assembly ... today. Here are head-start ideas you can use, if you begin now 


to POWER-UP electrically. MP-3058 


you CAN BE SURE...1F ITS \ Vesti nghouse Swe 
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How do ivory fenders reach the ivory body shell on time and in position? 
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MAGAMP-CONTROLLED AV DRIVES INSURE 


EXACT MATCH-UP OF BODY PARTS In this Plymouth assembly plant, two and one- 


half miles of floor conveyor and over five miles of 
monorail conveyor are synchronized to travel in 
unison. Transfer from one conveyor to another is 
completely automatic at hundreds of transfer 
points. For example, front fenders (above) travel 
to the right and left side of the body assembly 
conveyor, arriving at the assembly point exactly 
in step with a body shell of the same color. 
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VY Conveyor AV Drive components are factory-assembled in free- 
standing cabinets centrally located in each plant zone. 





e ) 





“pr ully automatic, Magamp speed 
and position control can be operated 
manually if desired. Magamp is 
most ideally suited to automatic op- 
eration as it is a highly reliable 
static device requiring no mainte- 
nance and no warm-up time. 


Westinghouse Life-Line® Motors > 
are located on conveyor supports or 
below the floor for conveyor drives. 
Prelubricated bearings and rugged 
insulation protection require mini- 
mum maintenance. 


Westinghouse AV Drives provide the complete, 
adjustable voltage d-c drive and regulator system 
to power up and synchronize all conveyors. A 
synchro-tie transmitter on the lead conveyor, or 
an independently driven transmitter, is used as 
a master reference for all slave conveyor sections. 
The transmitter on each slave conveyor is used 
to signal exact conveyor position. A Magamp* 
regulator compares the master and slave synchro- 
tie signal and makes any necessary correction to 
hold each slave conveyor in step with the master. 


_— ee 


Re aD 


Exact control of the line speed is possible by 
means of incremental speed adjustment of the 
master synchro-tie transmitter. On multi-motor 
conveyor section drives, correct load sharing be- 
tween motors is insured by proper machine and 


control coordination. *Trade-Mark 


Next page—Static control memory helps schedule assembly. 


you CAN BE SURE...1F i's Westi nghou Se we 
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How is each body shell picked out of hundreds and prescheduled for color styling: 


CYPAK CONTROLS 
PUSHBUTTON SORTING, STORING AND TRANSFERRING 


Modern assembly means no manual handling at 
the Plymouth plant in Newark, Delaware. Ex- 
ample—Cypak* control systems provide push- 
button handling for each body shell as it is stored 


and transferred through this 15-conveyor-line 
*Trade- Mark 
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storage bank. Cypak takes full responsibility for 
storage and for removing each auto body in pre- 
selected order to meet paint shop scheduling. 
The operator at the console (below left) selects 
a storage line for each auto body by pressing a 
pushbutton. This initiates an indexing cycle which 
automatically follows through at all transfer points. 
At the other end of the storage line (below center) 
an operator selects the proper production mix of 
body style. Cypak automatically indexes the body 


shells through each transfer point to the main 
conveyor. 

Cypak static control was selected for this mem- 
ory storage system because it is completely main- 
tenance-free. System reliability is extremely high. 


Next page—Control planning simplifies trouble shooting. 


you CAN BE SURE...1F ITS \ Vestinghouse 


Cypak control elements are plugged into 
power channel busway to form compact 
system assembly for easy inspection. Wir- 
ing system diagram designates proper 
connections for tab connectors between 
top terminals. 
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How does electrical planning limit down time? 


COORDINATED CONTROL 
AUTOMATICALLY TAKES RESPONSIBILITY 


you CAN BE SURE...1F ITS 


Westinghouse cw) 


... to simplify trouble shooting 


Unscheduled down time is minimized because of careful plan- 
ning between Chrysler and Westinghouse engineers. Trouble 
locations are pinpointed by signals on panel-front diagrams 
(above left) of conveyor lines. A panel-front synchroscope 
(above right) is located on each AV Drive cabinet to keep 
electricians accurately informed of conveyor synchronization. 

Checks on the position-regulating system are made auto- 
matically. If a position error above tolerance occurs, the con- 
veyor will stop and postpone transfer until it is safe. 


..- during shutdown and start-up 


Cascade-type electrical interlocking prevents pile-ups wherever 
a series of conveyors are running together. Any stop on one 
conveyor will stop all conveyors feeding into it. After the 
first conveyor is restarted, the others will automatically re- 
start. The responsibility for starting and stopping conveyors 
is built in through advanced electrical planning. 


If your production plans call for forward-looking material- 
handling drives and control, call your local Westinghouse 
sales engineer for expert counsel and experience, or write 
Westinghouse Electric Corporation, 3 Gateway Center, Box 
868, Pittsburgh 30, Pennsylvania. 
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Prime coat of paint is applied to interior of structural portion of unitized under- 
bodies of 1958 Lincolns in this 70 by 9 foot dip tank that contains 10,000 gal- 


lons of paint at a depth of four feet. 
of 28 inches. 


viscosity and control flow. 


Conveyor submerges bodies to a depth 
Paint is filtered and its temperature maintained to insure constant 


Unitized and Dipped 


BUILDING a luxurious product 
for a prestige market is a tricky 
business. The design must have 
the right combination of snob ap- 
peal and good taste. The price tag 
must be high to underscore the se- 
lectivity of the buyers. The qual- 
ity must be first-rate so that the 
big bank roll customer doesn’t feel 
that he’s been rolled. The whole 
combination of product, style, 
workmanship, performance, adver- 
tising, and salesmanship must 
create a climate of excellence. 


Classic Elegance 


Each of the Big Three has a con- 
tender in the field, and although 
none may be striving to outsell 
Chevy (Too Commonplace! is a 
valid criticism of a prestige auto) 
they do compete comparatively for 
their share of the elegant carriage 
trade. If volume of sales is your 
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criterion of success in this game, 
then you'll name Cadillac the win- 
ner, If progress is most important 
to you, Chrysler’s Imperial (sold 
more than 3 times as many ’57s 
as they did '56s) is a real blue 
ribbon entry. 


However, the only competitor in 
this contest to offer an “entirely 
new concept in uncommon luxury” 
for 1958 is Ford’s Lincoln Div. 
Their brand spanking new plant in 
Wixom, Mich. is devoted entirely 
to the assembly of the Lincoln 
Premiere, Capri, and Continental 
Mark III series. The place has a 
competitive atmosphere and there 
seems to be no secret about the 
idea that they'd like to outsell 
Cadillac. 

Since such a venture could not 
be undertaken on a shoestring, it 
is not surprising that the Ford Mo- 
tor Co, has underwritten the proj- 


By JAMES C. KEEBLER 
Managing Editor 


ect to the tune of a completely 
new auto design to be made in 
this new assembly plant. 


Unitized Construction 


One of the things that makes 
the car different is unitized con- 
struction. This means the frame 
is built as an integral part of the 
body, and the front fenders are 
welded to the body as part of the 
body build-up. Lincoln is pioneer- 
ing this type of construction for 
Ford Motor Co. 

Subassembly weldments; includ- 
ing structural members, rear com- 
partment pan, front engine com- 
partment, and engine supports; 
are received from other plants and 
assembled here on merry-go-round 
welding fixtures to form the under- 
body assembly. Another merry- 
go-round setup is used to build-up 
the side assembly weldments. 


One underbody assembly and 
two side assemblies are joined to 
a roof and two front fenders in a 
single-stage framing buck that 
holds each component in proper 
alignment for welding. Addition- 
al spot welding is required by 
unitized design. Lincoln’s '57 mod- 
el specified 2205 spotwelds, where- 
as the ’58 gets 3300 spotwelds in 
this plant. 

After the body is removed from 
the framing buck, it is placed on 
a skid and progresses through con- 
ventional respot, arc and gas weld, 
solder, and door hanging opera- 
tions. 

Unitized construction with weld- 
ed-on front fenders enables all 
body panels except the hood to be 
painted simultaneously with the 
body paint equipment. This adds 
to the overall quality of the paint 
job. 

Prior to spray painting, how- 
ever, the unitized underbody, in- 
cluding all its box members, must 
be painted inside to prevent rust- 
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ing. This provides an interesting 
study in automation. 


Upstairs Operations 

All painting operations in this 
plant are located on the second 
floor. Isolation of paint operations 
from the rest of the plant is to al- 
low for better control of ventilat- 
ing conditions in the paint depart- 
ment and to prevent contamina- 
tion by dirt produced in metal fin- 
ishing, trim manufacture and other 
operations, which are difficult to 
segregate when the paint equip- 
ment and the assembly operations 
#re intermingled in the convention- 
al one-floor plant. 

It is felt that this plan will al- 
low much simpler rearrangements 
on the first floor as required for 
10del changes from year to year. 

The equipment in the paint shop 
is arranged so that the heat proc- 
essing ovens are segregated from 
those operations requiring opera- 
tors in the area. Isolation of heat 
processing equipment produces bet- 
ter working conditions. 

The paint system is the recir- 
culating type which means that all 
paint is agitated in a central paint 
room and pumped throughout the 
plant for operational usage. The 
system runs continuously 24 hours 
a day, seven days a week. 

Directly from an elevator which 
raises the unit from the construc- 
tion department, the bodies are 
changed from the skids to an over- 
head hanging conveyor for move- 
ment through the paint processes. 


The skids are removed automat- 
ically and loaded on a trailer train 
to be transported and reinstalled 
to the unit later in the paint de- 
partment. A gas-off operator gives 
the unit a manual washing to re- 
Next, the 
six-stage 


move all heavy grease. 
unit moves through a 
phosphate system. Between the 
phosphate and drying oven is a 
drain and blow-off operation to re- 
move trapped water from difficult 
areas. The unit then 
through a phosphate dry-off oven 
and into a cooling tunnel prior to 
prime painting in a dip tank. 


proceeds 


Dipped 

In order to give the unitized un- 
derbody sufficient rust protection 
the entire unit is submerged to a 
depth of 28 inches above the 
rocker panel. Painting begins by 
this process from the inside out. 

The temperature of the body go- 
ing into the tank is room tempera- 
ture, around 72-75 degrees. 

The body travels through a 
paint bath containing 10,000 gal- 
lons in a tank measuring 70 feet 
long by nine feet wide. The paint 
is filtered 100 per cent and main- 
tained at a temperature of 75 de- 
grees to insure constant viscosity. 
The viscosity is recorded to meas- 
ure the flow of paint. 

As the body drains and dries it 
is shifted through several positions 
to permit excess paint to drip 
away. Next, it travels into a 
spray booth for two wet coats of 
red primer. Two wet coats of gray 


surface paint are then applied and 
the four coats are baked in an 
oven at 375 degrees. 

Although automation of such 
things as the control of liquid 
level, temperature, pressure, and 
viscosity are commonly thought of 
as more pertinent to chemical 
processing than auto assembly, it 
can be seen that they play a large 
role in the successful manufacture 
of unitized bodies. 


Suspended Assembly 

Unitized have brought 
changes to the final assembly line 
too. Bodies are introduced at the 
start of the line on special fixtures 
suspended from an overhead con- 
Exhaust system, fuel and 
brake lines, front suspension, rear 


bodies 


veyor. 


axle and drive shaft are all as- 
sembled up from underneath. The 
engine is dropped in from above. 

After the wheels are assembled 
the overhead conveyor lowers the 
units to the final line flat top con- 
veyor, the fixtures disengage auto- 
matically, and from here on opera- 
tions are similar to those seen in 
other assembly plants. 

“Unitized and Dipped’ may or 
may not prove to be the indus- 
try’s trend, but two things are cer- 
tain: 1. The switchover is more 
clean cut when accomplished in a 
new plant than in attempting con- 
version of existing facilities. 2. 
The manufacturing engineers who 
set up such new facilities are ever 
on the lookout for ways to do their 
operations more automatically. 


Unitized body of 1958 Lincoln 
is shown suspended from over- 
head conveyor of final assem- 


bly line. Fixture at this station 
is used to set caster and camber 
of front wheel spindles. 
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Torque shaft assembly welded for balance and demagnetized in one operation 


Robotron resistance welding controls solve costly 
production problem for automotive parts manufacturer 


A prominent manufacturer of power steering equipment faced a 
costly problem involving dynamic balance in torque shaft assem- 
blies. The company uses a specially designed machine to rotate 
the shaft at high speed, enabling transducers to measure the 
amount and location of out-of-balance and register this infor- 
mation on calibrated recording meters. The machine is then 
stopped and selected balancing weights are projection welded at 
indicated points along the shaft. This procedure is repeated until 
perfect dynamic balance is obtained. The entire operation is 
accomplished without removing the shaft assembly from the 
machine and costly handling time is eliminated. 


However, in welding the balancing weights, a serious problem 
arose. Though fast and efficient, the resistance welding operation, 


CALIBRATED RECORDING METERS INDICATE AMOUNT AND LOCATION 
OF OUT-OF-BALANCE. BALANCING WEIGHTS ARE WELDED TO THE 
SHAFT WITHOUT REMOVING ASSEMBLY FROM MACHINE 


ese 
<1). 


FOR YOU 


request. Write for your copy 


INDUSTRIAL ELECTRONICS 
FROM ROBOTRON 


with conventional controls, left an objectionable amount of 
residual magnetism in the shaft. This condition attracted metal 
filings to bearing surfaces, causing excessive wear and vibration. 


The problem: how to balance the shaft and eliminate objection- 
able magnetism in one complete operation. 


Using an imaginative new approach to the problem, Robotron 
engineers developed resistance welding controls employing a new 
technique in the application of up-down slope control. Result: 
balancing weights welded and shaft demagnetized in one operation, 


Solving tough production problems by introducing new 
concepts in resistance welding controls is our business. Tell us 
your problem. A letter or phone call will receive prompt attention. 


re Dibotven. : 


CORPORATION 
21300 WEST EIGHT MILE, DETROIT, MICHIGAN 


Nam 


Company. 


—A new bulletin available on 


Address. on ini peste supuneunemmanemincgnianene 


Zone. State 


TT 
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motes from britaim 


By FRANK WOOLLARD 


British Correspondent 


Automatic loading hoppers supplied by Hymatic Engineering Co. increase 


efficiency of scrap baling presses. 


Arrangement permits load of scrap to 


be collected while press is compressing another load. 


In Search of Fundamentals 


AS A PHILOSOPHY of manufac- 
ture, automation continues to gain 
ground in Britain and the latest 
manifestation of this is the emer- 
gence of a new organisation bear- 
ing the name “The British Con- 
ference On Automation and Com- 
putation”. This, however, is not 
a new Institution or Society, al- 
though it may conceivably become 
one in due course. It can, per- 
haps, be best described as a 
coterie comprising all the profes- 
sional bodies who are interested in 
automation and who will, through 
this organisation, be enabled to 
hold conferences which will con- 
tribute to the existing knowledge 
of automation. 

The moving spirit in this matter 
is the Institution of Mechanical 
Engineers who have invited other 
interested institutions to join with 
them in making a study of the new 
technology. It is proposed that 
the Conference will consider three 
main issues. There will be a group 
to investigate the engineering ap- 
plications of automation; the de- 
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velopment and application of com- 
puters, programming techniques, 
and automatic controls; and the 
economic and sociological implica- 
tions of the continuing growth of 
automation in industry and in 
business. 


Initial Event 


The Mechanical Engineers are 
to sponsor a conference on the 
“Technology of Engineering Man- 
ufacture” in London during March 
of next year. A small planning 
panel has been set up under the 
chairmanship of Dr. Galloway 
Member of Council—to make the 
detailed arrangements. Six ses- 
sions will be held under such gen- 
eral headings as Forming of Ma- 
terials, Machining of Materials, In- 
spection, etc. Since these are in 
addition to a session on automa- 
tion it would appear that this first 
conference will be searching, pri- 
marily, for those fundamentals 
which affect automation so consid- 
erably. While describing techno- 
logical progress in such fields, 


authors will be asked to draft their 
papers to promote discussion on 
the practical application of the new 
or improved techniques of manu- 
facture. It is also expected that 
indications will be given of the 
economies that can be achieved. 

British companies’ have, of 
course, been installing automation 
for many years, but it was not 
until the Production Engineers 
Conference (June 1955) on the 
“Automatic Factory” that the pub- 
lic became aware that there exist- 
ed a series of new methods called 
“automation”. This awareness 
triggered off a considerable amount 
of newspaper talk and an outcry 
against possible labour redund- 
ancy. It is to be hoped that the 
sociological investigations of the 
Conference will help to allay these 
unwarranted anxieties. What we 
need in Britain is more automation 
in practice and less conjecture 
based on theory. 

It may be added that Dr. Gallo- 
way is the Director of Research 
for the Production Engineering Re- 
search Association of Great Brit- 
ain, a body which has been re- 
sponsible for much research on 
the cutting of metals. His choice 
as chairman of the planning panel 
should ensure an eminently prac- 
tical bias coupled with broad tech- 
nical understanding. It is expect- 
ed that the Conference will be able 
to canalise the information given 
and that it will be able to indicate 
where further information can be 
obtained. 


Here and There 


One important aspect of auto- 
mation is the provision of plant 
which will, automatically carry out 
ancillary operations to promote 
continuous operation. Two such 
pieces of plant have recently been 
delivered. 

The handling of scrap metal is 
not the easiest task in the en- 
deavour to obtain continuous op- 
eration: moreover it involves heavy 
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Never a shutdown fo oil 


this Welsh Plug machine 


FARVAL— 


because Farval’s on the job mee 


HIS machine drives seven Welsh Plugs 

into the block of a well-known automobile 
engine. Uninterrupted operation is essential 
to its smooth performance as part of the auto- 
mated line. 


That’s the reason the builder installed Farval 
Centralized Lubrication. These photographs 
were taken before final assembly of the 
machine, to show the extensive, orderly ar- 
rangement of Farval lubricant lines and valve 
manifolds serving 207 vital bearings—failure of 
any one of which would cripple the operation. 


Now in service, the Farval system lubricates 
the machine automatically from the pumping 
station located at the left. It delivers a measured 
amount of oil to each bearing, as often as de- 
sired, while the machine itself is operating. 
Never a shutdown for lubrication! And no 
special oiler is needed. 


Farval Automatic Lubrication is the ideal 
system for automation in any industry. The 
Farval Dualine valve placed at each bearing is 
simple, sure and foolproof—only two moving 
parts, without springs, ball-checks or pinhole 
ports to cause trouble. Its value proved by 
more than 27 years of successful service, Farval 
lubricates millions of industrial bearings. 


Let us send one of our lubrication engineers 
to analyze your plant equipment and help you 
determine how Farval can serve you. Just drop 
us a line. Ask also for Bulletin 26. The Farval 
Corporation, 3265 East 80th Street, Cleveland 
4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 
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Lubrication 
No. 175 


KEYS TO ADEQUATE LUBRICATION — Wherever you see the 
sign of Farval—the familiar central pumping station, dual lubricant lines 
and valve manifolds—you know a machine is being properly lubricated. 


These photographs of a Welsh Plug Assembly Machine, showing Farval 
lines and valves on both sides, by courtesy of the builder, Sainte Claire 
Tool Company, Detroit, Michigan. 
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RCA 
Industrial—Duty 


THYRATRONS 


For dependable performance 


...in motor controls 
...in welding controls 
...in relay controls 


RCA Thyratrons are available in a wide 
choice of cathode-current and anode-volt- 
age ratings to meet virtually every produc- 
tion-control application where thyratrons 
are used. 


When you need thyratrons...gas or mer- 
cury-vapor types...triodes or tetrodes... 
your RCA Industrial Tube Distributor is 
set up to give you top-notch service on 
thyratrons—at any time. 


New Reference Book R & 
(PG101-C) shows basic "Say 
characteristics of RCA 

Power and Gas Tubes- ” ‘ 
including Thyratrons. > 
Free—from RCA Commer- mee te 
cial Engineering, Sect. 2. a. . 
L-85-T, Harrison, N. J 2iome 


RADIO CORPORATION OF AMERICA 
Electron Tube Division 

Harrison, N. J. 
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manual work with some risk to 
personnel. To overcome this the 
Hymatic Engineering Co. has de- 
veloped automatic loading hoppers, 
pneumatically operated, which in- 
crease the efficiency of the baling 
presses and reduce accident liabil- 
ity. 

Various methods of bringing the 
scrap to the baling presses can be 
adopted, but in the case under re- 
view the 
in a large well in front of two bal- 
ing presses, both of which are 
fitted with the hoppers. A grab on 
an overhead crane fills each hop- 
per in turn and since the time for 
compressing the bale is one min- 
ute, the grab and the presses are 
virtually in continuous operation. 


loose scrap is deposited 


The hopper is located immediate- 
ly above the lid of the press. It 
is a simple box, the bottom of 
which is formed by two pneumat- 
ically operated doors. These, when 
opened, direct the scrap into the 
empty baling press. A _ counter- 
weighted deflector flap prevents 
scrap being pushed over the edge 
as the press lid closes. On the top 
of the hopper there is a sheet met- 
al defiector to guide the scrap 
from the grab into the hopper. As 
will be noted from the photograph, 
there is some over-spill from the 
grab, a fault which is in 
of being corrected. 
the discharge a 
load from the hopper into the 
press, the sequence of operations 
is: 1. The hopper doors close. 2. 
The lock bolts to these doors are 
thrust home by a pneumatic de- 
vice. 3. The baling press performs 
its task. 4. The grab refills the 
hopper as the press is operating. 
5. The press opens. 6. The lock 
bolts to the hopper doors are with- 
drawn. 7. The press is filled and 
the cycle of operations is repeated. 
which 
is ma- 
inflating 


process 


Following 


Another Hymatic device, 
assists continuity of flow, 
chinery for fitting and 
tubeless tires. There are two 
types: an in-line model and a 3- 
station rotary transfer model. The 
former is particularly useful when 
fitting wheels and tires of differ- 
ing sizes. The method of opera- 
tion is virtually the same in both 
types. 

The wheels and tires are brought 
together by separate conveyors. 
An operator places a wheel on the 


table and puts a tire, loosely, over 


the wheel. This assembly is 
brought under a roller head which 
pushes both beads of the tire over 
the rim of the wheel, thus making 
it ready for inflation. It is then 
moved to the inflation § station 
which has upper and lower platens 
between which the wheel and tire 
are inserted. A rubber sealing 
ring is embedded in the lower 
platen while the upper one is hol- 
that air can be 

through it into the tire. The 
platen, operated by compressed 


low so passed 


lower 


Fitting and inflating tubeless tires 
can be accomplished automatically 
by in-line or rotary transfer equip- 
ment. Illustrated is 3-station rotary 
type engineered by Hymatic Engi- 
neering Co. Tires and wheels are 
loaded at the empty station, tires 
mounted on the wheel by action 
of a roller at the second station, 
and inflated at the third station. 


air, rises and seals the tire against 
the rounded edge of the top plat- 
en. A sequence valve then admits 
compressed air into the tire until 
a preset pressure, considerably 
normal, is reached. The 
lower platen is then retracted pro- 
ducing an “explosion” of the 
into the rim. 
sufficient air 


above 


tire 

In this explosion, 
is lost to reduce the 
air in tire to the correct run- 
ning pressure. The wheel and tire 
assembly is pushed onto a conveyor 
and carried to the car 
line. 


assembly 
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OGum Gores through 


winter BETTER 
ACTUATION! 


Qposinaw Ho deren ~f 


NEW 1958 ENGINEERING 7 LOW-COST STANDARD SIZES 
DATA BOOK 


and STANDARD ASSEMBLIES 36-page book is crammed with helpful facts on b/b Screw 
PRICE LIST Basic Operation « Applications e Advantages e Features 
Characteristics ¢ Technical Data e Standard Assemblies 
from world’s largest producer of Couplings ¢ Design Data e Engineering Assistance ¢ Service. 
b b screws and splines Make your volume products easier to produce, operate and 
sell with Saginaw b/b Rolled Thread Screws—they cost 
no more and are far more efficient than acme screws! 


Saginaw Steering Gear Division, General Motors Corporation 
b/b Screw and Spline Operation, Dept. 4AUT, 
Saginaw, Michigan 


| 
| 
| Please send 1958 engineering data book on Saginaw b/b Screws and 
b) | Splines, and standard assemblies price list, to: 
| 
Po 

creaus | 
| 
| 
I 
' 


COMPANY 


standard assembly 
ADDRESS 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. CITY STATE 
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Early type page printer 


Teletype Model 28 printer 


(2 , 
—— 7957 Golden Anniversary Nar 
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TELETYPE MARKS 


YEARS OF 
PROGRESS 


Progress, 1907 style, was built into our very 
first product here at Teletype—the first really 


practical telegraph printer. 

Today, Teletype equipment —handling both 
text and punched tape—is sparking progress in 
automation... going far beyond its basic tal- 
ents as a communications device. It is helping 
business and industry coordinate production 
lines... channel complex raw data to computer 
centers and re-transmit the answers ... speed 
the progress of office automation, cutting down 


on paper work at the same time. 


It is likely that some of these progressive new 
Teletype ideas can lend a hand in your opera- 
tion... bring you many of automation’s cost- 


cutting advantages. 


For more information, contact your local 


telephone or telegraph company. And send for 
our booklet, “The ABC’s of Teletype Equip- 
ment.” Write to Teletype Corporation, Dept. 
AU12, 4100 Fullerton Avenue, Chicago 39, Ill. 
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Cloak and Dagger 


When going on record for their plant personnel or the 

public, management people often carefully explain that 

they are pursuing a program of intensified mechanization 
—not automation. With installations fulfilling the true sense of 
the word in every respect, the apparent contention is that a 
rose by any other name is bound to smell different. 


Volumes of discussion have been recorded concerning 
precise definition for the word automation, but little effort has 
been expended in taking a vocal but thoroughly factual stand 
in spreading understanding of the subject. By avoiding the 
word, some managements appear to either believe the widely 
repeated scare myths or, like the ostrich, feel the wisest course 
is to hide one’s head and perhaps no one will notice the activity. 

Avoiding the subject in no way changes the character of 
the automatic equipment in the eyes of plant personnel. But 
full knowledge of the true and complete facts will help create 
the special climate needed for successful automation develop- 
ment. Wherever management has frankly and openly discussed 
automation plans with plant personnel, and the community, 
results have been outstanding. 

Automation development is rolling under a full head of 
steam. It holds tremendous opportunity for the future, as de- 
velopments have proved in the past. Responsible management 
must take the initiative and insure that the real message con- 
cerning their automation activity gets through. In the years to 
come, the stand taken by business management will be im- 
portant: silence can only be interpreted as default; secrecy as 
a clandestine method; the cloak is suggestive of the dagger! 


EDITOR 
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PROCESS CONTROL 


EMPHASIZES INFORMATION HANDLING 


Of importance in the overall field of measurement for 
control are the highly developed instrument systems 
used by processing industries. The author discusses such 
systems, emphasizing the area of interest common to 
both processing and manufacturing industries. 


By ALBERT F. SPERRY 


BOTH mechanization and control are impor- 
tant complementary elements of automation 
—but these elements have developed very 
differently in various industries because production 
problems in the industries are very different. In 
manufacturing, automation is basically the art 
of making things automatic, of mechanization. In 
chemical processing, however, processes are al- 
ready so highly mechanized that automation means 
more effective use of feedback controls, regardless 
of whether they are automatic or not. 
In the automotive and manufacturing industries, 
the big push for continuous production came about 


This article is based on a paper presented at the ‘‘Second Con- 
ference on Manufacturing Automation’’ cosponsored by AUTOMATION 
and Purdue University, October 1957. 
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President, Panellit, Inc., Skokie, III. 


25 years later than the process industries. Mech- 
anized materials handling became the key to 
the modern continuous production line and the ma- 
chines that have been developed to solve this prob- 
lem seem little short of miraculous to those per- 
sons outside the manufacturing industries. 
Manufacturing industries have been so involved 
with the colossal task of mechanization that rel- 
atively little emphasis has been placed on the 
problem of control. The chemical processing indus- 
tries have had a very different history. Mechaniza- 
tion came to them very easily. The petroleum re- 
fining industries created a demand that could not 
have been met except by the development of the 
large scale continuous process. Materials handling 
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presented difficulties because of the corrosive na- 
ture of the products involved, but they were child’s 
play compared to the ones that confronted the man- 
ufacturing industries. 

The petroleum refining industries had no alter- 
native but to mechanize from the very start, and 
today practically no manual labor is expended in the 
handling or treating of their materials of produc- 
tion. On the other hand, entirely too much human 
effort is still expended in providing effective con- 
trol of these processes. It is natural that the 
problem of automation is largely concerned with 
developing techniques of feedback control. 


> Feedback Control 


Many names have been given to the principle of 
feedback closed loop control as contrasted with 
open loop. Cybernetics, the name coined by Nor- 
bert Weiner probably is the most apt, but it has 
not received the acceptance it deserves. Irrespec- 
tive of its name, however, it has become well estab- 
lished that feedback control is the very essence of 
successful control in any field of human activity, 
and with such a practical problem as production 
for profit, then it is almost preposterous to con- 
ceive of control without some degree of feedback. 


This does not mean that feedback need be auto- 
matic to be effective. As a matter of fact, there 
are very few processes of any complexity that 
are completely automatic today, not even the 
highly ‘‘automated”’ petroleum refineries. 

The most general definition of feedback is ‘‘the 
governing of actions from current experience, 
rather than from expectations.”’ This is goal seek- 
ing as contrasted with following a predetermined 
plan. 

It has been said that there is very little feed- 
back control actually used in the manufacturing 
industries. What is really meant by such a state- 
ment is that the machines themselves seldom em- 
body automatic feedback devices. The feedback 
is introduced manually, often very ineffectively by 
inspection devices, and the like. This is still feed- 
back, although it may be of a rather low order if 
it produces much nonspecification products. 


> Information for Control 


The problem of feedback control is basically a 
matter of information. In order to effectively seek 
a goal, we must (1) define the goal, (2) be able 
to detect any error or deviation from the goal, (3) 
know what to do to correct the error, and (4) 
have effective means to make the correction. 


The key to all four of these elements of control 
is information, or that part of the knowledge and 
data about the process that is essential to the 
problem in hand. All four involve the processing 
of information, but only the last one involves 
mechanization of the control loop. 

If these factors can be quantitively established 
with sufficient accuracy, speed, and reliability, then 
the information is adequate and automatic control 
is possible. When the information is only partially 
available, then the experience and judgment of a 
human operator is essential to close the feedback 
loop. 

The process industries have been working on 
this problem of improving information for the 
last 50 years, and much of their progress can be 
traced directly to development of instrumentation 
and information handling techniques. 


> Four Stages of Development 


This development can be traced in a general 
way through four rather distinct stages, starting 
from World War I, when the need for fuel con- 
servation spurred the infant instrument industries 
to develop accurate flow metering devices. From 
then until World War II, measuring devices be- 
came so accurate and reliable that the automatic 
control of flows, temperatures, pressures, levels, 
etc. became standard practice. This made possible 
such developments as the continuous petroleum re- 
fining process, which has set the pace for the 
entire chemical industry. 

In Fig. 1, such a unit process is diagrammed and 
every variable is shown automatically controlled, 
with the exception of the output quality. This is 
analyzed by a plant laboratory and once a day, or 
once a shift, a report is sent back to the unit oper- 


Fig. 2—With continual development of the technique of centralized control, complex installations became feasible. 
The point was reached, however, where size created problems in co-ordination and efficient operations. 
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ator who readjusts all the controllers to keep the 
quality within specifications. If he is not success- 
ful, then the product has to be rerun or reblended 
to make it acceptable—an expensive mode of feed- 
back control. 

The recycle flow controller, labelled RF in Fig. 1, 
shows diagrammatically, how a unit controller can 
be part of both a local control loop and a larger 
operational loop at the same time. As long as 
the operator does not readjust the remdte set 
point from the graphic panel, it holds the recycle 
flow constant. 

Note particularly that the controller does not 
register the absolute value of the flow. It only 
has to respond to the difference between the pres: 
sure on the two diaphragms, the deviation from 
the desired value, or the error. No calibration is 
required since the operator reads the actual flow 
on a separate meter. 

This is the key to the successful use of feed- 
back controllers. Since the absolute accuracy is 
controlled from a separate and larger loop, they 
can be built very simply and yet give extremely 
sensitive, fast and reliable response to the smallest 


a 


Fig. 4—Modern central con- 
trol and information system 
at a Tidewater refinery. This 
should be compared to 
Fig. 2. 


Fig. 3—Graphic control panel 
for a power station. 


deviation. Thus, it is quite common to find a tem- 
perature controller whose absolute accuracy can 
be relied on to only three or four degrees Fahren- 
heit, holding a top tower temperature within 0.1 
of a degree Fahrenheit. 

Going one step further to the larger control loop, 
it is not always necessary that the operator be 
able to read the temperature with that accuracy. 
He notes the laboratory report and continually ad- 
juscs the temperature until he arrives at a value 
that gives him the desired result in terms of 
quality. Again he need only have a thermometer 
that can detect setting changes of 0.1 degree 
Fahrenheit, and its accuracy is of no consequence 
to him. 

This does not mean that accuracy is of no im- 
portance to control problems. The point is, accu- 
racy is required only in the larger and more com- 
plex system loops, particularly when several vari- 
ables are combined to form a single criterion for 
control. This kind of accuracy is difficult to attain 
and, therefore, these control loops can seldom be 
made automatic. 

When a unit operation, such as RF in Fig. 1 


ages 
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is to be controlled, however, the need for absolute 
accuracy disappears and it is possible to utilize a 
simple deviation controller, which is inherently 
fast, rugged and dependable. 


> Central Control 


When World War II created demands for much 
higher production rates, processes and plants got 
so complex and spread out that it became im- 
possible to control them even if there were two 
or three men per unit. Throughput became so high 
that storage between units sufficient to keep them 
running continuously would have been prohibitive 
in cost. With reduced storage it became impossible 
to operate each unit separately, and the need to 
put a great deal of information before one man be- 
came pressing. 

The modern central control board was developed 
as a result of techniques borrowed from the mili- 
tary and, particularly, from the Atomic Energy 
Commission. Remote transmission of measurement 
and control signals, and miniaturization of instru- 
ments, made it possible to put so much informa- 
tion in a single control room that it finally be- 
came too much for one man to absorb. 

The wide application of alarm and annunciator 
devices relieved the pressure on the operator con- 
siderably, allowing him to concentrate on the over- 
all problems secure in the knowledge that his at- 
tention would be called to any abnormality that 
required his attention. 

Finally, the development of newer and more com- 
plex processes made the operator’s problem so dif- 
ficult and, at the same time, created such a de- 
mand for new operators, that some means of work 
simplification had to be provided. The graphic 
panel was developed using visual aid techniques to 
make it possible for one man to understand and 
control the most complex of process systems. 

The first application, Fig. 1, was a 25-foot panel 
installed in 1948, to control an entire petroleum 
refinery and this type of panel soon became com- 
mon practice in the oil industry. Within the next 
few years it was widely adopted by the chemical, 
food, and even the power industries, Fig. 2 and 3. 

All of these control boards are good examples 
of feedback control of continuous process in which 
all the variables are automatically controlled ex- 
cept for the final product—quality. This is entirely 
controlled by an operator who continually read- 
justs the settings of the various remote controllers 
on the graphic panel to keep the product quality 
up to specifications. 

It is logical to ask why it has not been possible 
to build automatic analyzers that can replace the 
operator entirely. As a matter of fact, a tremen- 
dous effort has gone into the development of so- 
called “end point” analyzers since World War II, 
and many successful measuring devices have be- 
come available. Almost every physical quantity 
that might relate to quality has been thoroughly 
explored. Conductivity, pH, refractive index, nu- 
clear dispersion and magnetic resonance, specific 
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Fig. 5—Variables in a modern system are continually 
scanned and displayed on typewritten log sheets. 
When preset limits are exceeded, this information is 
immediately typed out on a separate section of the 
log sheet. 


gravity, viscosity, boiling points, etc. are all being 
measured quite successfully. Spectroscopy using 
infra red, ultra violet, microwave and mass spectra 
are all readily available, and recently vapor phase 
chromatography has shown itself to be an ex- 
tremely reliable and simple approach to the prob- 
lem of quality control. 

Two main obstacles have prevented these from 
fulfilling the requirement for automatic end point 
control, except for certain simple processes. The 
primary obstacle lies in the difficulty of obtaining 
a clean, representative sample on a continuous 
basis. The materials involved are extremely cor- 
rosive and usually very viscous, and the new prod- 
ucts coming to the market keep getting more and 
more difficult to handle and sample. Therefore, 
while there are good accurate automatic analyzers 
available, the information we get from them is 
relatively poor because of the so called “noise” 
introduced by these sampling errors. 

But even if good sampling became possible, an- 
other obstacle would prevent us from closing the 
loop automatically in complex process systems. 
This has to do with the third factor, mentioned 
previously as an essential to successful goal seek- 
ing, namely, knowing what to do to correct an 
error once it has been detected by the analyzer. 
In the complex systems such as petroleum refin- 
eries, there is no simple relationship between the 
outgoing product quality and the input flows, tem- 
peratures, or pressures that we adjust to main- 
tain this quality. 

Without this knowledge, automatic system con- 
trol is impossible, and highly trained technical 
staffs are required to interpret the results of a 
product analyzer. They pass them along to an 
operator who controls his process by a sort of 
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PROCESS 
CONTROL ‘ 


trial and error series of adjustments, and the 
degree of success varies considerably with the 
skill and experience of the individual closing the 
loop. This is truly more an art rather than a 
science and the big problem ahead of us is to 
establish correlations and make a scientific ap- 
proach possible. 


> Information Processing 


In the last few years a new stage has devel- 
oped—automatic information processing. The suc- 
cess of the new digital techniques in office ma- 
chinery and in military work made it logical to 
apply them to process control. Automatic informa- 
tion gathering systems have been developed that 
have accomplished two objectives—they have ex- 
tended the operator’s scope to larger and more 
complex systems, and they have made data avail- 
able to technical staffs much more quickly, 
reliably and more accurately. 

Fig. 4 shows a control 
modern refinery 


more 


board in a very large 
combined with an automatic in- 
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formation system. The control board itself has 
been greatly simplified and reduced in size by 
omitting all information not directly needed for 
resetting and controlling the system. All other 
information is displayed on the two typewritten 
detail in Fig. 5). The 
scans the entire 
are out- 


log sheets (shown in more 
information system constantly 
unit and if any of the 500 odd variables 
side of preset limits the machine immediately types 
out the information in a separate section of the 
log sheet. 

The operator can concentrate on improving the 
efficiency of the process, and unless his attention 
is called to an abnormality he can forget most of 
the details and study the information in front of 
him to better his product quality and yields. 

The machine performs a second function. While 
typing out the variables, which it does automati- 
cally every hour, shift and day, it also punches a 
tape which stores all the data in a coded form that 
can be readily fed into a digital data processing 
computer. 

The tapes from the various units are brought to 
the central computing center and 
gether with the data received from the analyzers 
in the control laboratory. These are given to the 
technical staff, who in turn send back instructions 
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Fig. 6—Information flow is extremely important to process type industries. 
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to the individual operators. The instructions may 
give him the optimum rates at which he is to 
run his unit, the character of the crude materials 
coming into his unit, and many computations and 
production variables, too complex to determine 
readily in the control room. The condition of 
his catalysts, his product yield balances, the effi- 
ciencies of his heat exchange equipment, are typ- 
ical of the type of information that can be of direct 
aid in improving yields. With data processing it 
will be possible to feed them to the operator reg- 
ularly and quickly, not three or four days later 
as is usually the case, but within minutes and 
hours after the information is available, Fig. 6. 

The big problem here again is the adequacy of 
the input information, and much of the effort 
today is involved in making it accurate enough to 
meet the requirements of the computing problems 
involved. Much greater accuracy is needed in 
many of these measurements since they may be 
used in a computation that depends on accurate 
input quantities and not merely for comparison 
with a set point as in the unit feedback controller. 

Data feedback to the computer serves a third 
and vitally important function; it permits research 
to be carried forward on the full-scale plant. 
No amount of pilot plant investigations can sub- 
stitute for full scale testing, and the mass of in- 
formation that a data processing system makes 
available lends itself to study by statistical math- 
ematical techniques. Correlation studies over long 
periods of time are one of the powerful tools to 
establish the relationships between product quality 
and input variables. It seems quite likely that the 
next few years of study may bring forth at least 
partial correlations that may go far toward mak- 
ing feedback control of complex processes more 
of a science than an art. 


> The Future 


What the next step will be depends somewhat 
on the degree of success with which we are able to 
establish the correlations discussed above. There 
is no question that digital computers, both general 
and special purpose, will play a central part in 
large-scale control systems. Considerable thought 
is being given to the possibility of using a com- 
puter as an “on-line’’ control device, receiving 
inputs automatically from a data gathering sys- 
tem, computing all the production variables and 
constantly readjusting the settings of the process 
controllers—-in fact, a complete automatic plant. 

Experimental installations of this type will prob- 
ably be tested out within the next couple of years, 
but there is grave doubt as to whether or not the 
basic information exists to justify any hopes of 
success in the immediate future. 

As a matter of fact, similar experiments are 
being made with analog computers, generally on 
simpler systems, and the recent improvements in 
accuracies in analog computers lend weight to 
the argument that they may be able to simulate 
plant operation accurately enough to form the 
basis for control. 
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It seems more likely that the computer will ex- 
pand its role as an information processing device, 
taking the continuous stream of data from the 
information gathering systems and reducing this 
data to the simple production variables needed to 
manage large chemical plants. 

This will include information for accounting pur- 
poses. In fact, cost control in such a plant might 
well become an hourly and daily feedback, rather 
than a monthly check of operations, as it is today 
The only limitation is the adequacy of the input 
information, and here the very 
computer in the system will act as a catalyst, and 
force the improvement of measuring devices to 
meet the higher standards now required. 


presence of a 


> Needs of Top Management 


It must also be remembered that the needs of 
top management are changing because the very 
systems and plants that they are managing are 
becoming automated. As these plants get more 
continuous and more compact, they will be forced 
to operate on shorter time cycles, and this means 
tighter control and much more feedback of in- 
formation. The amount of information that might 
well be needed in such an automated plant might 
be 100 or 1000 times as much as was needed for 
long-range accounting control. 

The main function of data processing will, there- 
fore, not be merely to give management the same 
information more quickly and more cheaply; it 
will probably be more accurate to state that the 
cost of information-gathering will be about the 
same, but the volume of work done will be multi- 
plied many times. 

If the information and control engineers grasp 
this opportunity they may not only supply this 
information but they may well be the ones who 
administer the operations that it describes. It has 
become popular to discredit the engineer as an ad- 
ministrator and, in fact, the whole role of scientific 
management has received much criticism recently. 
The emphasis is all on the human values, and the 
administrator of today is the man who can handle 
human relations problems. In the new automated 
plant, however, the engineering problems will be 
greater than ever, and it will not be quite as easy 
for top management to divorce itse'f from the 
technical operations of its system. This seems like 
a golden opportunity for the control engineer 
whose forte is handling tangible problems if given 
adequate tools. 

Information processing may well be the tool that 
puts the engineer back in his rightful perspective 
as the administrator of these complex plants once 
he has developed the tools. 

In conclusion, the management of large-scale 
operations, either processing or manufacturing 
plants, will place an ever-increasing emphasis on 
feedback control and information handling. Man- 
agement will demand more of the control engineer, 
and if he can meet the challenge he will have 
forged for himself a tool which only he, as an en- 
gineer, can administer. 





Lathe setup is employed at the Plastic Products 
Div., Raybestos-Manhattan Inc., to skive Teflon 
sheet from Teflon billets. Billet is mounted on 
the mandrel at rear of machine, and a knife 
skives the sheet from the billet. Sheet is taken 
up on roller at front of the machine. Ray- 
bestos-Manhattan has been able to produce 
sheet as thin as 0.001 inch by this process. 
The ability to thus skive thin sheet and to pro- 
duce Teflon in different colors was a critical 
factor in enabling the manufacture of Teflon 
coated wire. 


In the use of Teflon tape as insulation on 
miniature wire for electronic circuit applica- 
tions, such as in jet aircraft and missiles, the 
material must be in accordance with require- 
ments of military specifications. Pictured here 
are a test for spots of low dielectric strength 
and a test for tensile strength and elongation. 
Tape used by Tensolite Insulated Wire Co. Inc. 
must withstand a 2500 psi pull with less than 
400 per cent maximum elongation. 
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After the sheet has been made, the roll is placed on a slit- 
ting machine. A bank of knives in this machine slits the 
sheet to required tape widths. Tape is taken up on two 
banks of reels. Machine is capable of cutting tapes to a 
variety of widths ranging from % inch to 18 inches. 
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AUTOMATION 
TODAY 


DEVELOPMENT of new products, of new 
applications for old products, and of new 
materials to be used in products all go hand- 
in-hand with the development of production tech- 
niques. Widespread application of a material often 
depends on industry’s ability to devise the meth- 
ods of manufacture necessary to accomplish the 
purposes for which a material’s properties make 
it well suited. 
An interesting case study that illustrates the 
progress made by such developments is the use 
of Teflon tetrafluoroethylene resin as an insula- 


Operator is shown making adjustments to a machine 
that employs the parallel wrapping process developed 
and patented by Tensolite to apply layers of tape 
over wire. For most applications stranded conductors 
are used to achieve greater flexibility. Specifications 
require that the wire be protected because bare cop- 
per oxidizes rapidly. Silver plated wire is used. Tinned 
copper conductors cannot be used because the melting 
point of tin is below the processing temperature of 
Teflon. Inset photo shows arrangement of spools on 
the feed-in side of the machine—wire on the right— 
tape on the left. Inner layers of tape, which feed from 
the bottom roll, are natural colored Teflon. Outer lay- 
ers are colored. From the feed-in operation, wire and 
Teflon tape pass around a heated drum which applies 
tape to wire and fuses the several layers of tape to- 
gether. Wire feeding onto heated drum is tightly 
twisted. Tape wraps around wire continuously. Suf- 
ficient heat and pressure are applied to seal the Teflon 
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MAKING TEFLON 
INSULATED WIRE 


tion material for electrical wiring. This material 
has many advantages that make it desirable for 
this application. 

It can withstand temperatures as high as 500F 
without deterioration. The insulation is essentially 
impervious to chemical attack and largely un- 
affected by the majority of temperatures that 
would be encountered in any installation in which 
such wire would be used. Also, because of high 
dielectric strength coupled with the heat resistance 
of Teflon, much smaller conductors can be used 
in Teflon insulated wire than would be required 
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Operator rethreads the insulation testing ma- 
chine after removing a weak spot in the wire. 


Bead chains are visible in the box. 


After the wire leaves the drum, through a series of 
pulleys, the twist is released. The finished product, 
pictured here being taken up on a reel, is a stranded 
conductor with multiple layers of Teflon tape parallel- 
wrapped around it. 


All of the finished wire is run at a speed of 
approximately 200 feet per minute through 
this box. The box contains chains of beads 
through which 2000 to 8000 volts pass con- 
stantly. Whenever the insulation contains an 
imperfection, the voltage arcs through to the 
conductor, and the machine stops automatical- 
ly so that the weak point in the wire may be 
clipped out. 


for the same application with standard thermo- 
plastic insulation. 

In addition to its other advantages, Teflon is 
unaffected by contact with a hot soldering iron. 
Standard thermoplastic insulation melts instant- 
ly on contact. Faulty soldered connections in com- 
plex circuits that have been wired with Teflon 
coated material can be resoldered without any fear 
of damage to any of the other wires, even if the 
soldering iron is in repeated or prolonged contact 
with the other wires. In standard thermoplastic 
coated circuits, repairing connections in places 
congested by wiring may require dismantling the 
circuits. 

The only drawback to Teflon coated wire has 
been its price. It costs approximately 5 to 10 times 
as much as standard thermoplastic coated wire. 
For this reason the use of Teflon coated wire and 
cable has been confined until recently to installa- 
tions in which guaranteed performance is more 
important than expense. These uses have been in 
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After multiconductor cable is twisted, it may be jacketed 
with a woven braid, a tape, or an extruded compound. 


The braids may be either metallic or textile. The 
tape is usually Teflon while the extruded compound 
is usually a thermoplastic. The machine in the fore- 
ground is braiding a textile jacket on the cable. The 
unbraided cable feeds on the machine from the spool 
at lower right. The finished, braided cable is taken 
up on the spool at lower left. 


the electronic systems of jets and missiles and in 
the wiring of complex analog and other sorts of 
computing machines. 

Use by IBM of Teflon coated wire in computer 
circuits and by Eclipse Pioneer Div. of Bendix 
Aviation Corp. in their transistorized flight con- 
trol systems developed for use on jet aircraft for 
commercial transport are indicative of an increas- 
ing commercial importance of Teflon coated wire 
in spite of its price. 

The ability to supply this product was contin- 
gent on several developments of manufacturing 
techniques. Tensolite Insulated Wire Co. Inc. had 
developed and patented a parallel wrapping proc- 
ess that for smaller sizes of wire allowed greater 
flexibility than extrusion or spiral wrapping meth- 
ods. Having decided that Teflon offered great 
promise for high temperature applications, the 
company conducted experiments with Teflon tape 
and showed that it could be applied to wire by the 
parallel wrap process. 

The problem then was that the only tape avail- 
able was in the natural color of Teflon—about 
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Multiconductor cable is twisted automatically on these 
machines. Four strand cable is being twisted here. 
Machine in the foreground is shown at rest; the ma- 
chine behind it is shown in motion. These machines 
can twist multistrand cable at a rate of approximately 
10 feet per minute. Tensolite operates 9 of these ma- 
chines. 


that of skim milk. Circuit wiring requires a se- 
lection of colors. 

Tensolite asked the Plastic Products Div., Ray- 
bestos-Manhattan Inc. to determine whether colored 
Teflon could be made. Until then no manufacturer 
had succeeded in coloring the plastic. Raybestos- 
Manhattan agreed to attempt to color Teflon and 
succeeded in doing so by August 1952. The follow- 
ing year Teflon covered wire was available in all 
ten standard NEMA colors plus four extra colors 
required by the industry. 

These developments have made available a prod- 
uct having greater reliability, whose weight and 
volume are 1/3 to 1/10 as great as other coated 
wire that would be specified to do an equivalent 
job. Where 22 gage wire had to be used when 
the coating was a thermoplastic compound, 26 
gage wire can be used where the insulation is of 
Teflon. Reduction of outside diameter in such a 
case is from 0.060 inch to 0.039 inch. 

Steps in the processes of making Teflon tape 
and making Teflon insulated wire and cable are 
shown in the accompanying photos. 





Director 


Fig. 1—Essential elements of numerical positioning con- 
trol system. Input can be punched tape, cards or man- 
ually set dials. Desired position of each motion is com- 
pared in director with actual position measured by 
feedback devices. Signals produced are used to oper- 
ate servo drive in obtaining specified position. 


Feedback 


FOR PLUS ADVANTAGES SPECIFY 


NUMERICAL CONTROL 


One of the most recent developments in automation of 
operations is numerical control. This discussion indi- 
cates what it is, why and how it is used, and benefits to 


be realized by its use. 


By GLENN R. PETERSEN, Mor. Program Control Sales, Specialty Control! Dept., General Electric Co., Waynesboro, Va 


NUMERICAL CONTROL can be defined as 

“the automatic operation of machines or 

processes from numerical information.” Such 
a definition actually describes a numerical control 
system, of which the control unit at the machine 
or processing equipment is only one element. The 
distinguishing characteristic is that numerical in- 
formation describing the desired operation is pre- 
sented to the system, and it is then processed to 
varying degrees until the specified operation re- 
sults. The data processing may occur only at the 
control unit or in auxiliary equipment, but no 
further manual manipulations of the data are re- 
quired after the initial presentation. Thus a nu- 
merical control system can automatically operate 
a drilling machine from a numerical description 
of hole locations or a contour milling machine 
from equations defining the surface of the part to 
be cut. Numerical control techniques could be ap- 
plied to chemical and other continuous processes 
: This article is based on a paper presented at the ‘‘Second Con- 


ference on Manufacturing Automation’’ cosponsored by AUTOMATION 
and Purdue University, October 1957. 
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as well, but since the bulk of current interest— 
and experience—is in the field of machine tools, 
this discussion will be confined to that area. 

The impact of numerical control on industry 
has already been substantial, and a look at a few 
of its potential benefits quickly shows why. Vis- 
ualize a machine which operates automatically 
from data automatically recorded away from the 
machine. Visualize a machine which repeats its 
operations over and over without change. Visual- 
ize a machine which runs at speeds several times 
faster than normal. These are a few of the abili- 
ties numerical control imparts to the machine and 
which mean benefits to the user, such as: 

1. Higher machine productivity. Reduced setup 
time and increased operating speeds give more 
machine output. 

2. Improved product quality. Reduced operator 
contributed errors and improved accuracy of ma- 
chine operation result in better quality. 

3. Shorter lead time. Elimination of many spe- 
cial templates and tooling reduces time lag between 
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Fig. 2—In-out and crosswise motions of the table plus 
rotation of the turret are automatically controlled by 
positioning control system in accordance with instruc- 
tions presented on punched cards. Overall production 
increases have averaged 60 per cent. 


finished drawing and finished part. 

4. Lower inventory. Ability to produce parts in 
almost any quantities at substantially the same 
cost allows production of parts as needed, lower- 
ing inventory of finished pieces. 

5. Lower costs. Consistency of operation of 
numerically controlled machines reduces scrap 
losses and, coupled with faster operation, reduces 
operating costs. 

6. Reduced investment. Higher production rates 
plus reduced floor space requirements lower the 
investment in plant and equipment. 

In order to understand how numerical control 
can be applied it will help to know a little more 
about it and how it has been utilized to date. 
First, it can be divided into two general classes: 
numerical positioning control, which involves the 
point-to-point positioning of controlled motions 
which move independently of one another; and 
numerical contouring control, in which the con- 
trolled motions are related to one another so as 
to produce a particular tool path along the work 
piece. Of the two, numerical positioning control 
has the widest range of applications, although the 
more complex contouring control is more spectacu- 
lar in operation. To understand them, they must 
really be looked at separately since their uses are 
quite different. 


> Numerical Positioning Control 


NPC is exactly what its name implies: A sys- 


tem which positions machine motions to particular 


locations. Numerical data are usually presented on 
a storage medium, such as punched cards or paper 
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tape, as actual dimensions from a fixed reference 
point. It may also be manually fed to the con- 
trol by means of switches or dials. The control 
system includes position feedback devices which 
indicate machine position, a comparator which 
compares actual with desired position and pro- 
duces an error signal, and servo drives to move 
the controlled motions to the proper point. Equip- 
ment is usually simple and relatively inexpensive 
and, in general, the only auxiliary equipment re- 
quired is a standard tape or card punch. In ad- 
dition, it is easily applied to a wide variety of 
machine tools and can be readily integrated into 
most manufacturing operations. 


Cards or tapes are usually prepared in a plan- 
ning office where the planner, working from part 
drawings, tabulates the required positions for each 
motion and notes any special requirements such 
as feed speeds, tool changes, etc. A clerk then 
types up the cards or tapes which go to the shop 
floor with a planning sheet containing any special 
operator’s instructions. The operator makes the 
necessary machine setups and follows any special 
instructions called for by the control data, but 
all machining operations are performed auto- 
matically, Fig. 1. 

Examples of NPC in operation are as follows: 


Punching: An 80-ton rotary-turret punch press 
was equipped with NPC in 1954, and has been 
used since that time for punching formed holes 
in flat sheet steel for switchgear cases. 

The machine includes two table motions—in- 
and-out and crosswise. The table carries the steel 
sheet between the upper and lower turrets con- 
taining 32 combinations of punches and dies. The 
punches and dies are selected by rotating the up- 
per and lower turrets which are driven by a single 
motor. Prior to the installation of numerical posi- 
tioning control, the operator manually positioned 






























Fig. 3—This automatic spot welder has one linear and 
one rotary motion controlled from information sup- 
plied on punched paper tape. Automatic machine has 
given production gains as high as 8 to 1 over pre- 
vious manual operation. 



















each table motion by hand wheels while simultane- 
ously observing position-indicating ruled scales. 


Now, with numerical positioning control, the op- 
eration is greatly simplified. The operator places 
a stack of cards in the card reader and initiates 
the control. The first card directs the table mo- 
tions to the loading position and stops the ma- 
chine. After clamping the steel sheet on the table, 
the operator presses the START button. All posi- 
tioning and punching are completed—automatical- 
ly to an accuracy of +0.010 inch at speeds up 
to 450 ipm. 

Increases in positioning efficiency have ranged 
from 300 to 500 per cent depending on the size 
of the workpiece and number of holes to be 
punched. An overall increase in production, in- 
cluding loading and unloading, has averaged 60 
per cent, Fig. 2. 


Welding: A recent application of NPC is on an 
automatic spot welder used to weld tabs on cy- 
lindrical tail pipe liners for jet engines. In this 
case, punched tape carries the data used to au- 
tomatically control the welding of a series of tabs 
along the surface of the liner and parallel to its 
axis, Fig. 3. 

When the workpiece has been secured in the 
fixture, the operator initiates the control to read 
the first block of information on the punched 
tape. The control selects the proper heat and 
weld time and transverse fixture position for the 
first weld. It positions the rotary and longitudi- 
nal motions at 150 ipm in sequences as selected 
from the tape to an accuracy of +1/64 inch. 


A typical part made on this machine requires 


1650 separate welds. Change over to the auto- 
matic machine from the previous manual opera- 
tion has resulted in about an 8 to 1 time saving. 


Drilling: Another application of NPC is for con- 
trol of a drilling, spotfacing, and chamfering ma- 
chine on which two motions, vertical and rotary, 
are controlled, Fig. 4. 

A horizontal spindle is positioned vertically on 
a column mounted on a base section equipped with 
ways. The rotary movement is provided by an in- 
dexing table on which the work is mounted. Ver- 
tical traverse of the drill head is guided by ways 
on the column and driven by a ball-bearing pre- 
cision lead screw. Rotary movements of the table 
are developed by a motor-driven precision gear 
and pinion. 

Cycle of in-and-out movement of the vertical 
drill head and column includes rapid approach, 
two rates of feed, three depths of penetration, 
and rapid return. The system controls the actua- 
tion of the cycle, selection of feed rate and depth 
of penetration, and inclusion or omission of the 
dwell. Vertical motion of the drill is programed 
over a maximum length of 30 inches and is posi- 
tioned at a rate of 60 ipm to an electrical ac- 
curacy of +0.0005 inch. 


Turning: A rather unusual application for NPC 
was made on a step-shaft turning lathe. Since 
the parts require only straight cuts parallel to 
the shaft axis or shoulders vertical to the axis, 


Fig. 4—Punched tape used as input for this numeri- 
cally controlled drilling machine includes positioning 
information as well as feed rates, tool selection and 
various cycle selections. Electrical accuracy is + 0.0005 
inch at feed rates of 60 ipm. 


only one motion operates at a time which allows 
the use of NPC. Control is from punched cards and 
includes selection of spindle and feed speeds in 
addition to control of the cross slide and carriage 
position. Electrical accuracies are +0.0025 inch on 
the carriage and +0.0005 inch on the cross slide. 

Actual production performance of this machine 
has been excellent. The parts were formerly made 
manually requiring frequent stops for measure- 
ment and gauging, or on tracer lathes which re- 
quired templates. The use of NPC has practically 
eliminated machine setup time and reduced the 
cost of data preparation 10 times. Average time 
savings range from 51 per cent to 83 per cent de- 
pending on the part, Fig. 5. 


Milling: One of the most spectacular applica- 
tions of NPC has been a punched card system 
controlling 15 separate motions on a special mill- 
ing machine. 

The machine is used for a variety of milling op- 
erations, for slug inserting and spinning on ex- 
truded sections of copper. These extruded copper 
sections consist of a ribbed body and a cover 
which fit together to form a hollow electrical con- 
ductor. Conductors and conductor covers are 
clamped side-by-side on a 30-foot-long work table. 
Six traveling carriages move over the work table 
performing work on conductors and covers simul- 
taneously. A deburring carriage moves across 
first to clean the work. It is followed by a second 
carriage with a slug-insert head which places 1- 
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Fig. 5—Experience with 
punched card _ controlled 
lathe indicates major savings 
are in machine setup time 
and data preparation time 
in comparison to manually 
operated or tracer controlled 
lathe. Overall time savings 
have ranged from 51 to 83 
per cent. 


inch slugs in correct position in the rib sections 
of conductors. A spinning head on this second 
carriage stakes plugs into place. Remaining car- 
riages perform taper and side-port milling, rib 
removal, and cutoff operations. 

Each carriage has a cross feed which positions 
the heads transversely with respect to the work 
table and a longitudinal feed which positions the 
carriage at 300 ipm to +0.005 inch repeatability. 
The entire operation, including the work of sub- 
sequent carriages, is done automatically. The op- 
erator merely monitors the operation. 

Auxiliary programed functions include card se- 
quence check, taper selection, angle milling head 
selection, selection of preset traverse or feed 
speeds—a total of 12 in all. 

These few illustrations show the wide variety 
of machine types which can be controlled by a 
numerical positioning system—and suggest the 
cost savings which such a system can provide. In 
general, the savings will appear particularly in the 
areas of machine setup and machine operating 
times, but other gains in accuracy, reduction in 
special tooling requirements, reduced scrap, and 
lower inspection costs can be anticipated. Wherever 
a machining operation requires positioning, there 
is a potential application for NPC. 


> Numerical Contouring Control 


NCC could be described as an NPC system in 
which the required positions are an infinitesimal 
distance apart. This is true, but to accomplish 
this objective requires a system which is somewhat 
more complex, both in the control elements and 
in the data processing required. Most of the in- 
terest to date in this type of control has been 
in the aircraft industry, which will have about 
100 numerical contouring machines in operation by 
the end of 1958, but ultimately NCC will find ap- 
plication in all industries where contour milling is 
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required. 

A typical numerical contouring system requires 
a computer, an interpolator, and a machine con- 
trol; although these functions are combined in 
various ways in some systems so that three sepa- 
rate devices are not required. In all cases the 
functions remain the same. The control unit at 
the machine is similar in function to an NPC unit, 
except that it must provide continuous control of 
all motions relating them so that the desired tool 
path is produced, Fig. 6. 

The first step in using a numerical contouring 
system is to define the part to be cut numerically. 
This is done manually by a part programer who 
works from engineering drawings, handbooks or 
other part information. He first determines how 
the work will be located on the machine, what 
tooling will be used, how the cuts are to be made, 
and the required speeds and accuracies. He then 
prepares a chart listing this information plus a de- 
scription of the surface to be cut. This data in- 
cludes the co-ordinates of the beginning and end 
of each section to be cut and a definition of the 
section as a straight line, circle, ellipse, etc. The 
information is then punched into a tape or set 
of cards for insertion into a computer. 


Since machine position is actually measured from 
the center of the tool rather than its surface, it 
is next necessary to determine the desired path 
of the tool center. This is normally done in. a 
large, general purpose computer which calculates 
the location of the tool center, factoring in the 
size and shape of the cutter. The computer also 
calculates allowable accelerations and decelera- 
tions. 

The computer output describes the tool center 
path either as a series of velocities or as seg- 
ments of straight line paths, including the time 
for each section. This information must now be 
interpolated and broken down into an almost in- 
finite series of points through which the tool 
center will pass. This may be done in the compu- 
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Fig. 6—Complete numerical contouring control system includes provisions for various 
data processing steps which precede control of the machine. The programing step 
defines the part numerically, and the computing step establishes the tool center path. 
Interpolation then develops continuous positioning information for the actual control 


of the machine. 


ter, but is usually handled in a separate equipment 
cr in a section of the machine control unit. 

The final step is then actual control of the 
machine from either the computed or the inter- 
polated data which are presented to the control 
in the form of punched tape, punched cards or 
magnetic tape. Function of the control is to con- 
tinuously compare the actual position of each mo- 
tion with the desired position and move the feeds 
to eliminate any position errors. The input in- 
formation includes an element of time so that 
positions are called for in relation to one another 
in order that a particular path is produced. 

The first applications of NCC were to a large 
aircraft skin mill and to a small cam milling 
machine. In both cases, the parts involved com- 
plex curved surfaces which were previously made 
on tracer machines using hand-made templates 
or models. The use of NCC removed this require- 
ment and greatly simplified the problems of set- 
ting up and running the machines. Resultant 
gains in accuracy plus the reduction of lead time 
by as much as 90 per cent graphically illustrated 


Fig. 7—Five motions are au- 
tomatically controlled from 1 
inch wide magnetic tape pre- 
pared on a separate director. 
This was the first numerically 
controlled skin mill used for 
actual quantity production of 
aircraft parts. Machine con- 
tains provisions whereby, 
when operated manually or 
under tracer control, a mag- 
netic control tape can be 
prepared. 





the advantages of NCC. 

Additional numerical contouring machines are 
now being put into operation, but no performance 
data are available yet. However, an indication of 
the potential benefits can be seen in the results 
of a survey made by the AIA using a small test 
piece requiring contour machining. Such a part 
would normally be made on a tracer controlled 
milling machine, and tests were run using both 
tracer and numerically controlled machines. 

Making the template required 100 hours, includ- 
ing necessary paper work, while the milling op- 
eration took approximately 3% hours. Prepara- 
tion of the data on a computer for a numerical 
contouring machine took 214 hours and the part 
was machined in just under 1 hour. Incidentally, 
the same part was later cut on another numerical 
machine in only 18 minutes. While such spectacu- 
lar gains will not necessarily be realized on all 
parts, they give a good indication of the results 
obtainable with numerical contouring control. 

Numerical controls, properly applied, can pro- 
duce real savings for their users. But they may 
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also require some changes in thinking, in pro- 
cedures, and in personnel if the maximum avail- 
able gains are to be realized. 

The problems of machine and control reliability 
become very important when a change to complete- 
ly automatic operation is made. The increased 
machine productivity which numerical control can 
give may result in the elimination of several older 
machines, but it may also mean that the new ma- 
chine is the only one available for certain types 
of work. Both machines and controls must be 
designed to give good, continuous performance 
without breakdowns or long outages for main- 
tenance. At the same time, they must be built 
so that required maintenance can be performed 
quickly and easily. 

User maintenance people must be capable of 
working on electronic equipment, and this may 
require the development of new skills on their part. 
The day of the electrical maintenance man who 
simply changed brushes on motors and cleaned 
contacts on breakers is past. Good preventive 
maintenance programs will be required to keep 
unscheduled down time to a minimum and get 
the maximum benefits from numerical control. 

Production procedures will undoubtedly change 
since long lead times will not be required. It 
should also be possible to build parts in smaller 
quantities, economically, which will lead to a 
change in inventory requirements, 

There will undoubtedly be a number of changes 
in engineering and drafting methods — some 
of which will be mandatory. Programming for 
NPC, for example, usually requires that all di- 
mensions be given from a common reference 
point. If drawing practices call for dimensioning 
between consecutive points, this should be changed 
to help the programer. Rotary motions are usual- 
ly controlled to decimal parts of a degree, so draw- 
ings should not list minutes and seconds of arc. 

For NCC, it will probably be desirable to use 
curved sections which can be defined by equations 
rather than an arbitrary portion of a French curve. 
If a part has a number of fillets it will be help- 
ful to make them all with the same radius, and 
on some systems parabolic curves will be easy 


to program and should be used wherever possible. 
Actually, it is not unrealistic to visualize the day 
when many drawings which are now required will 
be completely replaced by a table of numbers 
and equations defining the part. 

The job of the part programer is a new one 
which combines the skills of several functions. 
He must be familiar with machining practices, 
with machine and tool capabilities, and with fix- 
ture requirements and be able to convert drawing 
dimensions to a numerical description of the part 
in accordance with established procedures. In 
some cases, he may also be required to be familiar 
with, though not an expert on, the use of a com- 
puter. Men with this combination of knowledge 
and skills may be available in some organizations, 
but more often they will have to be trained for 
the job. 


> Additional Changes 


Inspection practices will undoubtedly change, 
and certainly 100 per cent inspection of parts pro- 
duced on numerically controlled machines will not 
be required. Ultimately, it may be the practice to 
inspect the program and the first part produced. 
If these are correct, all subsequent parts would 
be the same except for variations introduced by 
tool wear, changes in the machine, warping of the 
part, etc. Incidentally, the programer can specify 
tool changes at planned intervals if this is re- 
quired. 

These are a few of the factors to be considered 
in using numerical control. There appear to be no 
insurmountable problems or sweeping changes 
which will be immediately introduced by numerical 
control. Rather, there will be some minor modi- 
fications necessary, and other changes which will 
evolve as experience directs and which will be in- 
stituted because they can further improve opera- 
tions. The contributions which numerical control 
can make in improving efficiency and reducing 
costs are substantial. The equipment and tech- 
niques are available and being used by some manu- 
facturers. They are ready to be used by all. 


RUBBER PELLET STORAGE 


HANDLING and storing material can create special 
processing problems if the material is sensitive to 
pressure. Exemplified by an initial installation 
for a rubber processor, special equipment has been 
developed by Richardson Scale Co. to prevent pellet 
adhesion during storage and handling. The initial 
installation includes a vertical series of straight- 
sided bins, each of which holds a specified quantity 
of the rubber pellets. The bottom of each bin is 
a pneumatically operated discharge gate mounted 
on rollers. Eighty such bins, arranged in 8 stacks 
over 4 automatic scales, comprise the installation. 

In operation, pellets coated with talcum are de- 
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livered from the pelletizing operation by pneumatic 
conveyors to a feeder located above the top bin in a 
stack. 

When the first bin beneath a gravity feeder is 
full, a diaphragm type flow control switch is actu- 
ated, allowing the pellets to drop into the next 
lower bin. The same transfer sequence is followed 
through succeeding bins until the bottom bin in 
the stack is reached or until a bin is reached that 
already contains the desired amount of pellets. 
Thus, pellets are stored in bulk but the weight in 
any one bin is effectively controlled to prevent ad- 
hesion by compression. 





LOG CHARGER SPEEDS LATHE LOADING 


MOST VENEER cut and used by the ply- 

wood industry is produced on large lathes 

which hold and revolve a log between two 
chucks while a knife is slowly advanced by a knife 
carriage to cut a continuous sheet of veneer hav- 
ing uniform thickness. Such lathes are made in a 
range of sizes suitable for handling log sizes en- 
countered in any part of the country. They in- 
corporate a gearbox which provides for advancing 
the knife carriage at different speeds in relation- 
ship to lathe spindle rotation so a desired thick- 
ness of veneer may be cut. 

Early veneer lathes were loaded with chain falls. 
As years passed, various refinements in log loading 
were developed. Often, air hoists or electric hoists 
were employed and mounted on a monorail spur 
running over the top of the lathe. Special log 
tongs which engaged the logs over the ends were 
used in such arrangements. Considerable jockey- 
ing was necessary, however, to get the log into a 
position where both ends were properly centered 
with respect to the lathe chucks preliminary to 
dogging. The lathe, a large and costly machine, 
was thus idle during a lengthy loading period. 

Practices developed over the past few years in- 
volve the use of special log chargers. Such devices 
mechanically place logs in the lathes, and the 
logs may be accurately pre-positioned before they 
are placed between the chucks. Different designs 
of log chargers have been built and put into use; 
most of them are floor mounted, but some are 
overhead machines, traveling on overhead run- 
ways. Generally, a floor type machine is used un- 
less severe restrictions in floor space demand em- 
ployment of an overhead charger. 


Fig. 1—Veneer lathe at C. D. 
Johnson Lumber Co. Div., 
Georgia-Pacific Corp., is 
speedily loaded by log 
charger in which logs are 
pre-positioned for chucking. 
Positioning is performed by 
charger operator at right 
who observes location of 
projected light spots on each 
end of the log and adjusts 
the charger arms. 


Log chargers have usually been developed and 
built by firms other than those making the lathes. 
The lathe shown in Fig. 1 was built by Merritt- 
Solem Div., Solem Machine Co., and the log charg- 
er was built by Globe Machine Mfg. Co. Inc. 

The logs are brought in by crane and deposited 
directly on the chain tracks of the lathe charger. 
Whenever the charger operator is ready for an- 
other log, he throws a switch, which causes the 
chains to advance a log to a stop. Then he posi- 
tions the charger arms in front of the stop, re- 
leases the stop, and the log is rolled into the 
cradles of the charger arms. 

The entire charger carriage is then advanced 
toward the lathe but is stopped at an arrangement 
of mirrors and lights. Spotlights at the two sides 
of the charger are mounted on standards and posi- 
tioned so as to throw their light beams along a 
common line, toward each other. Positions of the 
spotlights are such that this light beam is parallel 
with the line of centers of the lathe chucks. There- 
fore, bringing each end of the log to a point where 
the spotlight centers on it, actually positions the 
log for the chucks while it is still resting in the 
charger-arm cradles. The charger operator accom- 
plishes this positioning by watching the light spots 
on the ends of the log and manipulating controls 
which independently adjust each arm of the charg- 
er. Positioning in the charger is performed while 
the lathe is cutting veneer from the preceding 
log. Thus, as soon as a log core has been dis- 
charged from the lathe, the charger operator ad- 
vances the log-charger carriage into the lathe and 
the log is automatically brought to proper position 
for chucking without any further manipulation. 
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Fig. 1—In digital control system 
shown, measuring instruments 
send signals directly to compu- 
ter. Input conversion equipment 
in computer converts signals into 
digital form. Computer then in- 
terprets data, determining the 
control actions that will result in 
optimum process conditions, and 
actuates control devices accord- 


ingly. 


COMPUTER CONTROL 


CLOSES THE LOOP 


Introduction of digital computers into the control loop of con- 


tinuous and batch processes promises attainment of degrees of au- 


tomation and process optimization impossible by manual control. 


Here are described some of the capabilities and uses of process 


control computers for industry. 


By GILBERT C. CLOSE 


CONVENTIONAL control of continuous and 

batch processes such as those employed in 

the petroleum refining, chemical, metals, 
glass, food, and paper industries involves the col- 
lecting, analyzing, and correlating of various in- 
strument readings periodically by men. Results 
of this procedure may then be transmitted to other 
men in the form of instructions for manually ad- 
justing the set points of controllers to secure op- 
timum process conditions. But optimum operation 
is difficult to achieve in many processes, and con- 
trol is far from continuous when based on rela- 
tively infrequent samplings of process conditions. 
Possibility of error is great in a read, calculate, 
and reset control cycle which may involve the 
transmission of information among several human 
operators. Also, time lag may be an important 
factor. 
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Hawthorne, Calif 


In contrast, introduction of digital computers in- 
to the control loop, Fig. 1, promises a level of 
automation hitherto impracticable to obtain by 
manual control. Appearance on the market of 
small, dependable computers that are designed 
for specific adaptation to automatic process con- 
trol is making automation of this type possible. 
One such computer, Fig. 2, is a recent develop- 
ment of the Computer Systems Div. of Ramo-Wool- 
dridge Corp. It employs transistors rather than 
less-reliable vacuum tubes, and contains printed 
circuit boards which can be slipped in or out of 
modular subunits in seconds, thus minimizing main- 
tenance expense. Test instrumentation built into 
the computer expedites troubleshooting. 


Specifically designed to automatically control 
industrial processes, the computer can be used 
also for pilot plant and test stand operation, for 
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general-purpose scientific computation, and to per- 
form the monitoring function of a data logger. 
When installed as a process control device, Fig. 3, 
the unit will automatically read process instru- 
ments, perform the computations necessary to re- 
late these instrument readings to process objectives, 
determine the control actions that will result in 
the best plant operation, and activate process 
mechanisms or adjust set points on supervised 
control loops. When closed control loops are em- 
ployed, the necessary feedback is obtained so that 
the computer can check upon the accuracy of its 
own operations at all times. 


> Process Optimization 


A major advantage of computer control is the 
ability to operate and automatically control a 
process in a manner to obtain consistent desired 
product quality at the lowest possible cost. When, 
for instance, the finished product consists of sev- 
eral raw materials blended or reacted together, 
and when the incoming materials vary in both cost 
and composition, the computer will select a maxi- 
mum amount of the low cost material and a 
minimum amount of the high cost material to 
produce a product of the desired quality level. 
It will automatically maintain this same selec- 
tive control throughout the process, blending frac- 
tions or intermediate product components in a 
manner to produce the desired quality level at 
minimum cost: As the control actions are almost 
instantaneous, the required changes or variations 
are made with. a speed of response impossible to 
achieve by even the most observant human op- 
erator. 
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Fig. 2—This digital computer is adapt- 
able to continuous and batch process 
control applications. Unit employs 
transistors and plug-in printed circuit 
boards for reliability and low main- 
tenance. Memory drum in left fore- 
ground can handle approximately 
8000 words of 17 bits plus sign, en- 
abling several programs to be stored. 


In basic conception, digital computer control op- 
erates by receiving data from the various process- 
ing instruments and comparing it with process 
system design data stored in its memory, which 
may be a magnetic drum. When a variation oc- 
curs between the incoming instrument data and the 
system design data, the computer automatically 
makes control adjustments so that future instru- 
ment data will be brought into line with the pro- 
grammed system design data. When mathematical 
computations are necessary in order to make con- 
trol adjustments so that the incoming data will 
compare with the programmed data, the computer 
makes these computations before it makes the 
necessary control changes. 

It is quite obvious, then, that the efficiency of 
the computer installation depends upon the com- 
pleteness of the programmed data with which it 
is supplied. Complete program data, in turn, de- 
pend upon complete and intelligent analysis of 
the system to be controlled. During system analy- 
sis, factors to be considered include: 1. Limits 
or boundaries of the process. 2. Process objec- 
tives. 3. Process variables. 4. Equipment and 
operating procedures. 5. Process dynamics. 6. 
Instrumentation used. 

With this data on hand, the system designer can 
establish definite control relationships which will 
produce the desired results and also designate the 
instrumentation which will measure or control the 
process variables. The control information may 
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then be programmed on the memory drum and the 
instruments connected to the computer. Informa- 
tion programmed on the drum can be compared 
with the instrument information 60 times each min- 
ute in a computer such as the one shown in Fig. 1. 
When an undesirable divergency occurs between 
the programmed information and the instrument 
information, the computer operates through one 
of its outputs in a manner to readjust the proper 
control and eliminate the divergency. At the same 
time, if it is desired, the computer will log all data 
on its various control functions for a predeter- 
mined period of time. Thus, permanent data may 
be obtained on each process run or batch, or on 
any desired portion of a continuous process. 


> Self-Checking 


In addition to performing their normal control 
function, computers for process control can be 
arranged to check their own operations and check 
the instruments delivering the control information. 
Past instrument readings may be compared with 
current readings, and the ratios between instru- 
ment readings compared. Thus, if the information 
arriving from one instrument changes suddenly 
without compensating changes in the information 
arriving from other instruments, the computer can 
sense a malfunction and print out a warning to the 
operator. A computer so arranged can also con- 
tinually check its own operation against the in- 
formation programmed on the memory drum, and 
in the event of computer malfunction, print out a 
warning to the operator. 

Practically all types of instrumentation may be 
used to supply control information to process con- 
trol computers. Included are mass spectrometers, 


Reagent 
wn 


ey tT 


Operator 
Fig. 3—Diagram for a process control arrangement. 
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infrared analyzers, x-ray and ultraviolet spectro- 
photometers, and vapor phase chromatographs. 
When mathematical calculations are required to in- 
terpret the readings from these instruments, the 
computer does the job. Other instruments may 
provide information relative to chemical composi- 
tion, refractive index, dielectric constant, water 
content, pH, and other material properties. In all 
cases, the information being received is reduced 
to numerical data and then compared with the 
numerical data stored on the memory drum. 

While most computers for process control are 
designed with on-line control as the main objec- 
tive, they may also incorporate a great deal of 
flexibility. As a stored program digital computer, 
it is only necessary to make changes in the pro- 
gram to: 1. Modify and improve control actions 
as indicated by operating experience or as more 
input instruments become available. 2. Change 
the controlling action from one process to another. 
3. Change from data logging to fully automatic, 
on-line control. 4. Change between control opera- 
tion, data logging, and scientific and engineering 
computations. In specific installations, and de- 
pendent upon the magnitude of the control op- 
erations required, a single computer installation 
could be adapted to control several unrelated proc- 
esses at one time. Standard typewriter and 
punched paper tape input and output may be pro- 
vided. 

In summary, when used as an automatic on-line 
control, process control computers can automati- 
cally read process instruments, perform the com- 
putations necessary to relate these readings to 
process objectives, determine the control actions 
that will result in optimum plant operation, and 
activate process mechanisms or adjust set points 
on supervised control loops. To accomplish this, the 
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following functions are carried out: 1. Conver- 
sion into digital form of signals from the measur- 
ing devices. 2. Input data interpretation (scal- 
ing, linearizing, compensation for interferences). 
3. Computing (maximizing, minimizing, averag- 
ing, correlating, smoothing, equation solving, in- 
terpolation, extrapolation, integration). 4. Logic 
operations (startup, shutdown, comparison with 
standard conditions, selection of material flow 
path). 5. Checking and alarm operations (in- 
strument checks, process stability checks, com- 
puter self-checks). 6. Data recording (process 
operation instructions, data jogging). 


> Economics 


During the development of their process con- 
trol computer, Ramo-Wooldridge engineers carried 
out studies of the application of digital control sys- 
tems to the actual manufacturing processes of 
several companies. Economic analyses of the op- 


eration of specific control systems using the com- 
puter have shown that their application to exist- 
ing plants can produce tangible benefits that will 
return the investment in the control system within 
6 months to 2 years. These benefits accrue 
through: Increased throughput and yield with- 
out plant expansion; improved and more uniform 
quality of output product; and reduction in op- 
erating costs. Many less tangible but equally bene- 
ficial advantages were noted but not included in 
the cost amortization calculations. 

In processes where fully automatic control is not 
being considered for immediate installation, re- 
quirements may exist for data logging and han- 
dling equipment that can record process instru- 
ment readings and perform the calculations re- 
quired to convert them into operator instructions. 
Secondary uses for a process control computer may 
also include engineering and research computa- 
tions, statistical analyses, and material and energy 
balances. Its automatic process control capabili- 
ties could then be exploited when the need arises. 


Speedup For Bearing Assembly 


BEARING NEEDLES are automatically posi- 
tioned in greased bores of pinion gears at 
Chrysler Corp.’s Kokomo plant. Insertion of 
grease helps hold the bearing needles in the bore 
of the pinion so that all parts are in position 
when the pinion is assembled over its shaft. 
The machine performing the operations, Fig. 
1, was built by Rehnberg-Jacobson. It receives 
pinions on the inclined track; bearing needles 
are fed from the rotary feeder; and grease is 
pumped directly from a drum. Approximately 
1000 pinions are loaded with grease and needles 
per hour. A single operator oversees the ma- 
chine’s performance and keeps it supplied with 


Fig. 1—Machine that automatically 
loads bearing needles and grease 
into bores of pinion gears. Gears 
are placed on the inclined track and 
roll to the loading position; needles 
are fed from the rotary hopper; 
and grease comes to the machine 
in drums. 


needles, gears and grease. 

Needles flow down a tube from the feeder into 
an annular space surrounding a stepped shaft, 
Fig. 2. At the same time, a pinion is fed into 
position at the end of that shaft and a measured 
amount of grease is pumped into the bore of the 
pinion. When the stepped shaft is advanced axial- 
ly, the needles are pushed into the pinion bore 
where they remain embedded in the grease when 
the shaft is retracted. 

The loaded pinion, with grease and needles in 
place, is released and rolls down a chute to the 
next operation. The next pinion then falls into 
position and the loading cycle is repeated. 


| Fig. 2—Needles flow into an annular space around a shaft as 


| shown. 


The pinion is positioned at the end of the shaft and 


lt loaded with grease; then axial movement of the shaft leaves the 
needles embedded in the grease. 
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COSTS OF FILM WOUND CAPACITORS 


Fig. 1 — Continuing product 
redesign and manufacturing 
developments over three dec- 
ades have cut costs of film 
wound capacitors despite 
interim rise in costs of labor, 
overhead and materials. 
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AUTOMATIC PRODUCTION 


OF TELEPHONE APPARATUS 


The dial telephone system is an ideal example of early yet 
advanced automation. Keeping pace with telephone ap- 
paratus design progress has been the task of the manufactur- 
ing engineer in providing automatic equipment to convert 


blueprints to hardware. Here are 


some examples of past, 


present and proposed developments in this field. 


By CHESTER A. PURDY, Supt. of Development Engineering, Western Electric Co 


» AUTOMATION is essentially an undefined 
word or, more accurately, a too frequently 
defined one. Perhaps, then, it is just as 
if we essay no new definition here. For 
surely the continuing competition among defini- 
tions indicates not only the intensity of current 
interest in automation, but the variety of its 
character from industry to industry depending on 
the problems encountered and the status of the 
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Howthorne, |! 


contributing arts. It should be noted at the out- 
set, then, that the application of automatic facili- 
ties to the manufacture of telephone products 
poses problems special to our industry but holds 
a special promise, too. 

The Western Electric Co. has long emphasized 
the importance of automatic facilities to economical 
high quality manufacture. Indeed, many of the 
automatic sequences it has employed for years 
constitute forms of what we now call automation. 
The process of insulating cable conductors with 
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paper pulp is one example. So, too, is the manu- 
facture of electroformed conductors for drop wire 
as well as the succeeding operations by which elas- 
tomer insulation is compounded and applied to 
drop wire. More recent examples are the auto- 
matic lines for spring assemblies in wire spring 
relay manufacture and the automatic machines 
which assemble and test dry reed switches. 


Predating all of these are automatic machines 
used to test capacitor units. These machines per- 
form a number of measurements, store the data 
in relay registers and release the stored data to 
cause machine actions which reject and classify 
defective products and place the good products in 
cells according to their capacitance distribution. 
The operation of these machines fulfills the re- 
quirements of the most stringent definition of auto- 
mation today. They were installed in 1930. 


Thus, for some years the use of automatic facil- 
ities has played an important role in the striking 
cost reductions and quality improvements that have 
characterized manufacture. A review of the 
record—extending back 10 years, 30 years or even 
further—discloses gratifying trends and demon- 
strates continuing advances in the economy and 
efficiency of manufacture for the Bell System. 
These accomplishments, of course, are a composite 
of many’ contributing factors both engineering 
and nonengineering. They include the effects 
of management concern for long term results. 
They reflect teamwork and the contributing skills 
of thousands of employees. And they represent 
the combined efforts of scientists and engineers 
to provide the best in product design and in manu- 
facturing methods. To these various contributions 
we cannot assign definite weighting factors. How- 
ever, it is clear that, among engineering con- 
tributions, no single element has exerted so strong 
an influence as the development and use of auto- 
matic facilities and the introduction of product 
design suitable for manufacture by automatic 
means. 


A review of results shows the powerful nature 
of the influences at work. The notable advance 
in manufacturing output per production worker 
is striking evidence of the impact of engineering 
effort. The ceaseless striving to improve manu- 
facturing methods, to equip new plants with the 
most modern facilities available and to substitute 
new and improved raw materials for traditional ma- 
terials has dramatically advanced the efficiency of 
manufacturing operations. This improved effici- 
ency—more than counterbalancing the inflationary 
influences of rising raw material and labor costs of 
the same period—has been reflected in lower prices 
to the customer. 

It is true that productivity is influenced by other 
factors not directly related to manufacturing en- 
gineering—changes in volume and activity of manu- 
facture, changes in product design, changes in 
product mix, etc. But it is also true that progress 
in manufacture significantly influences these other 
factors as well. Certainly progress in manufactur- 
ing methods, yielding lower prices, directly in- 
fluences demand. And certainly, too, progress 
in manufacturing methods directly influences 
product design. 


> Joining Forces 


Within the engineering field the tempo of change 
in manufacturing methods—the drive for low cost 
and high quality in manufacture—increasingly de- 
pends on an intimate union of product design and 
manufacturing engineering thinking. Only thus 
may the product designer fully visualize how his 
designs may be framed in terms of today’s most 
desirable processes and of the full potential of 
those processes. Only thus may the manufactur- 
ing engineer fully visualize those adaptations of 
form, materials and design requirements that will 
best suit tomorrow's products for economical high 
quality manufacture. This concept of modern 
manufacture is translated into action through the 


Fig. 2—Punched tape pro- 
gramed, two-axis position- 
ing machine automatically 
locates any one of 7200 co- 
ordinates in 18 square inch 
areca. 
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Fig. 3—Experimental terminal 
locating and positioning de- 
vice finds and memorizes 
terminal locations for wire 
spring relays and guides 
wire wrapping tool into posi- 
tion. 


increasingly closer teamwork of Bell Telephone 
Laboratories’ product development engineers and 
of Western Electric’s manufacturing engineers. 

It is not practical in this space to undertake 
a detailed discussion of the combined influence of 
development work in product design and in manu- 
facturing methods. Perhaps, however, a review 
of results in one product area will serve for 
illustration, underlining at the same time the long 
term continuing nature of such development pro- 
grams. Over a three-decade period, a continuing 
series of interrelated product design and manu- 
facturing developments have steadily reduced the 
cost of functionally similar film wound capacitors, 
Fig. 1. This continuing technical effort has been 
dramatically indicated in striking cost reductions. 
If, in the absence of that effort, the rising trends 
in costs of materials, labor and overhead had 
been allowed to prevail, the 1956 cost would have 
greatly exceeded the 1925 cost. Actually, the 1956 
cost is less than one-third of the 1925 cost. A his- 
torical record of this sort presents a clear chal- 
lenge to the engineer surveying his assigned field 
for possible means, not just to extend, but to ac- 
celerate the curve of progress by the application 
of automation. 

Most favorable for automatic manufacture are 
highly repetitive operations of which there are a 
good many. For example, in a high production 
year, like the one just past, Western Electric 
produces 47 million miles of wire, all types for 
all purposes; makes about 21% billion connections 
between wires and terminals; and welds contacts 
on about 2 billion springs. But even large-run- 
ning basic items like these show great complexity 
and variety. When basic parts are combined in 
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a piece of apparatus, the complexity and variety 
are greatly expanded. When apparatus codes 


are combined and interwired, the complexity and 
variety are again expanded immeasurably. 


This 
variety and complexity add greatly to the problems 
of automatic manufacture. So formidable are 
these problems that is should occasion no surprise 
that there is nothing now in sight to indicate that 
all manufacture can be made automatic on a 
practical basis. Indeed, the tempo of develop- 
ment must be greatly increased if we are barely 
to meet the problems of labor supply in this period 
of sharply rising production. 

Obviously, decisions to undertake automation 
development in a given area are governed by the 
same principles underlying all manufacturing de- 
velopment programs: automatic facilities are used 
only where cost or quality considerations justify 
them. In addition to the inherent complexities 
outlined above, here are some considerations— 
many unique to the industry—which Western 
Electric engineers must take into account in apply- 
ing the principles of automation to production: 
(1) the wide variations in apparatus and equip- 
ment content from order to order—the “tailor- 
made” character of most orders; (2) the use of 
many specialized components which require dis- 
tinctive processing and hence separate manufactur- 
ing treatment; (3) the strong trend toward min- 
iaturization and close spacings; (4) the simultan- 
eous production of both large and small require- 
ment items; (5) the need to manufacture both 
new and old product designs; (6) the possibilities 
of design obsolescence; (7) the possibilities of rad- 
ical developments in manufacturing techniques; 
(8) differences in practical speeds of manufactur- 
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ing processes; (9) the extent of investment re- 
quired by automatic facilities; (10) the effect of 
automaticity on merchandise investment; (11) 
the effect of automaticity on product shrinkage 
or wasteage; (12) the desirability, frequently, of 
closer performance limits, if these be economically 
obtainable; and (13) the need for flexibility and 
economy in testing, repair and operation of the 
product under conditions of customer use. 


Consideration of these factors is necessary to 
a sound engineering approach in each instance, 
and will lead to a wide variety of specific answers. 
In particular, many of these considerations put 
limits on the extent of the sequences of manu- 
facturing operations which may be automatically 
handled by unit groupings of manufacturing ma- 
chinery. But progress in automation is meas- 
ured in small increments as well as large. Effec- 
tive automation is not exclusive to large integrated 
processes which cover all the operations from raw 
material to packaged product. Shorter  se- 
quences, embodied perhaps in a single machine, 
ean achieve significant results. The highly auto- 
matic machine for assembling and testing dry 
reed switches, for example, accepts parts that are 
separately manufactured; and the switches them- 
selves are subsequently assembled into relays, which 
in turn are assembled into equipment. 

Automation thus involves a wide variety of 
techniques and mechanisms, only some of which 
may be used in an individual case. Combining 
several operations, simultaneous or sequential, in a 
single machine is a familiar type of mechanization. 
Automatic arrangements for feeding workpieces 
into machines, as from a hopper, and subsequently 
removing them automatically, are also well known. 
Related to these are conveyor and routing systems 
for both manual and mechanized operations. Re- 
cent publications have emphasized multistation ma- 
chines in which work is successively transferred 
to, and positioned in, a number of unlike machines. 
Similarly, the movement of parts through suc- 
cessive chemical solutions, or through cycles of 
furnace operations, is well developed. Automatic 
testing equipment which sorts good product from 
bad has become common. Machines which include 
automatic adjustments for tool wear have been 
described. 


> Development Program 


But to meet the present and foreseen needs of 
manufacture, newer and generally less understood 
devices, machines and systems must be readied for 
application to our varied and complex yet specific 
problems. A program of development directed to 
this end is being pursued and already considerable 
progress can be reported. It is a program directed 
not so much toward development of specific auto- 
matic machines or methods fully ready for use in 
the factory as it is toward establishing a compre- 
hensive set of working principles, methods of ap- 
proach and proofs of fundamentals. Its aim is to 
provide the manufacturing engineers with certain 
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developmental tools which may in the long run 
enable them to synthesize this vast complex system 
of manufacture into one in which a large proportion 
of products are manufactured on automatic ma- 
chines and integrated automatic lines. 

It is not within the scope of this article to de- 
scribe these developments in detail. Here we at- 
tempt only a brief outline of a few typical de- 
velopments, together with some observations as 
to how they may advance the broad objective. In 
many kinds of manufacture these are the questions 
confronting the development engineer: How may 
one best bring the work to the tool or other proc- 
essing means?—or bring the tool to the work? 
How may one do this automatically, accurately and 
for a sequence of operations? How may one best 
do this under the direction of stored information? 
Only when such basic problems in processing of 
work in manufacture have been analyzed in a 
fundamental manner may an overall system or 
machine arrangement be devised which can be 
considered efficient for the application at hand. 
Seeking basic solutions to these basic questions, 
Western Electric automation engineers have studied 
and developed working models of fast and versatile 
means for guiding work or tools to desired posi- 
tions under the direction of stored information, 
Fig. 2. Asa result of this investigation, the basic 
means for handling light loads and also heavy 
loads are available. 

A more specific development relates to the highly 
repetitive and exacting operation of making con- 
nections between wires and terminals. The highly 
complex wiring patterns and the outstanding re- 
liability requirements make wiring jobs among the 
more difficult from the standpoint of operator pro- 
curement, training and placement. If wiring could 
be perfectly done, great areas of inspection and 
repair could be eliminated. For these reasons, 
automatic wiring has been an item of strong desire 
for a long time. In certain cases and compara- 
tively recently, the use of solderless wrapped con- 
nections has eased the problem of making connec- 
tions manually. However, no satisfactory truly 
automatic means has been found to apply solder- 
less wrapped connections to apparatus presently 
in manufacture. 

Two difficult problems stand in the way. First, 
for straightforward automatic methods, terminals 
need to be accurately positioned so that wiring 
tools may locate them. But, to take as an example 
the wire spring relay, the terminals are long, flex- 
ible and considerably offset from their anchor 
points. These features, suitable for manual op- 
erations, cause terminals to deviate from their 
nominal positions with a high chance that a tool 
automatically directed will miss. Second, terminals 
may be only far enough apart to permit the use 
of a hand wrapping tool. Since an automatic 
wrapping tool must embody means for gripping a 
wire, transporting it and stripping it, it necessarily 
occupies more space than a hand tool, thus creat- 
ing difficult space limitations among terminals. 

To the engineers studying the first of these 
problems, two avenues were possible. Fixtensive 
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redesign of product might be undertaken to pro- 
vide rigid terminals and to hold them in exact po- 
sition on their mounting plates. This is not a 
simple problem. Or, working within the limita- 
tions of the present design, a machine might be 
developed that would take its general directions 
with respect to the wiring pattern from stored in- 
formation, and, further, would detect and memorize 
the location of terminals, subsequently using this 
information to modify its general directions to 


Fig. 4—Low-voltage percussive welding of connecting 
wires to terminals is under study as alternate for solder- 
ing and wire wrapping. 


carry the tool precisely to the actual terminal 
position. Such a machine has been developed, 
Fig. 3, and used experimentally. With regard to 
the second problem, that of space congestion, it is 
presently expected that certain developments in 
electrically joining wires to terminals (as opposed 
to soldering or wrapping) will 
problem, Fig. 4. 

It is pertinent to an understanding of basic ap- 
proaches to automation to note that the search 
for alternate means of automatically affixing wires 
to terminals has resulted from a basic analytical 
study of the requirements of the manufacturing 
operations involved. Automatic machines and 
processes can be successfully developed only in 
terms of the universe or system prescrible both 
by apparatus designs and process requirements. 


overcome this 
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In automation development the “systems approach’ 
is essential. 


> Numerical Control 


No discussion of automation is complete without 
reference to the direction of machines from stored 
information. In the instances cited above we 
have implied the use of such media as punclied 
cards, punched tapes and magnetic tapes for rela- 
tively long-time storage. A number of the de- 
velopmental devices thus far constructed utilize this 
method of control. It affords great flexibility in 
machine and tool setup and operation. It pro- 
vides. in fact, for machine setting. 

For illustration, the automatic lines producing 
spring assemblies for wire spring relays must ac- 
commodate a variety of spring combinations. These 
lines are presently constructed so that a change 
from one combination to another is quickly ac- 
complished by the manual setting of a number of 
switches. But it is a short step to equip these 
lines with automatic controls. Stored information 
might direct a line, for example, at 9:30 a.m. on 
Monday to manufacture 2,950 springs Type A, and 
then at 11 a.m. further direct the line to start 
manufacturing 250 springs Type B, and so on. Nor 
would it seem unduly difficult through the use of 
stored information to carry these springs in orderly 
fashion to assembly facilities similarly directed. 
Thus, by utilizing and extending the developments 
now under way, it is expected that a large propor- 
tion of production can be made on automatic ma- 
chines and integrated automatic lines operated on 
this general basis. 

Looking to the future, we can now see that 
when piece part, assembly and wiring machines as 
well as complete sequences of manufacture cover- 
ing other types of products are so directed, the 
entire pattern of manufacture may well change. 
Inventories all along the line will shrink substan- 
tially. Manufacturing intervals will be greatly 
reduced. Any trend to off-quality will be found 
and checked almost immediately. Here are eco- 
nomic advantages transcending those normally as- 
sociated with the efficient operation of the auto- 
matic machines themselves. 

Complementing the automatic direction of ma- 
chines is the automatic preparation of information. 
Modern electronic data processing may well afford 
a way to integrate our entire manufacturing serv- 
ice—from customer’s order to shipment of product 
and, of course, billing. Thus, the automatic prep- 
aration of information and the rapid application 
of this information through machines developed to 
operate and adjust themselves in accordance with 
it—even to feeding information back to master 
stations to be incorporated with the generation of 
new information—must be a definite part of our 
developmental thinking. This is speculation, of 
course, but it is not visionary speculation. It is 
based on an extension of principles well understood, 
of machines and methods already developed. Bring- 
ing them to fulfillment is today’s most compelling 
engineering challenge. 





ELECTRICAL ASSEMBLY 
BY RESISTANCE 
WELDING 


Connections are no less important in electrical man- 


ufacture than in the electronics industry, and par- 
allels in method and approach are evident. However, 
the requirement of mechanical strength for the more 


rugged electrical joint presents a fertile field for 
stake-and-weld assembly. 


Fig. 1—Strip terminals and welded wire assemblies. These pieces are shown 
being assembled in Fig. 3. 
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ELECTRICAL CONTROLS in recent years 

have become increasingly complex and in- 

creasingly common. Aircraft, automotive and 
appliance industries are using great quantities of 
mass produced wiring harnesses and electrical 
control components. Because of this large pro- 
duction volume, automatic machinery can easily 
be justified by improved quality and higher pro- 
ductivity. 

Electrical contacts must be joined to their back- 
ing strips and wire conductors must be attached 
to terminals and to the components themselves. 
These items frequently use insulating materials 
which are temperature-sensitive to the point where 
soldering techniques are not permissible. Wide and 
varied background of manufacturing experience, 
engineering knowhow and field performance are 
basic requirements in supplying the electrical in- 
dustry with automatic welding equipment. This 
article describes some of the applications of re- 
sistance welding equipment built by the Taylor- 
Winfield Corp. for joining electrical assemblies. 


> Welding Continuous Strip 


An outstanding example of automation in the 
terminal assembly field is represented by equip- 
ment which automatically indexes continuous 
lengths or strips of terminals through a combina- 
tion weld, stake and cutoff machine to produce 
terminal assemblies as shown in Fig. 1. A few 
of the various types of terminals which have been 
adapted to this process are shown in Fig. 2. 

Automotive manufacturers, as well as many 
others in the wiring harness field, are faced with 
the problem of joining electrical terminals to their 
respective harness wires. The basic problem is to 
produce a good electrical joint in combination with 
adequate mechanical strength. Welding of the wire 
to the terminal is recognized as the best possible 
electrical joint. This method however, often pro- 
duces a joint with little mechanical strength. Some 
manufacturers have used and are still using a 
straight mechanical joint with no welding. This 
method produces a strong mechanical joint but 
it often has poor or varying electrical conductivity. 
In order to insure a good electrical as well as 
mechanical joint, other manufacturers are using 
staking or mechanical crimping machines and fol- 
lowing this with dip soldering. This is an excellent 


Article based on material supplied by Taylor-Winfield Corp. 
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Fig. 2—Various terminals in strip form. This is a han- 
dling method in common use by several industries, 
particularly electronics manufacturing. 


method, although expensive and limited to use on 
rubber and cloth-covered wire. On plastic-covered 
wire however, the heat of the solder melts the 
insulation near the terminal. 

Use of weld, stake and cutoff machines over- 
comes all of these objections. The operator man- 
ually feeds wire lengths as the machine feeds a 
coil of terminals. A typical machine consists of 
three major operating mechanisms—an indexing 
mechanism, the basic welding machine, and a 
stake and cutoff device. The indexing mechanism 
is designed so as to be adjustable to properly in- 
dex all standard strip terminals. Index, weld, and 
cutoff tooling for a typical unit are shown in 
Fig. 3. This unit produces the assemblies shown 
in Fig. 1. The welding ram is operated by an 
air cylinder which is of the adjustable-stroke type. 
The welding force is adjustable by an air pressure 
regulator. A series-parallel and 8-step tap switch 
are mounted on the side of the welder, giving a 
total of 16 steps of voltage and welding heat ad- 
justment. The stake and cutoff mechanism con- 
sists of an air-operated toggle press into which 
various die sets may be placed for staking and cut- 
ting the different types of terminals. The air cyl- 
inder operating the press is independent of the 
welding machine, permitting individual pressure 
adjustment for the staking operation. 

Speed of operation is limited by the ability of 
the operator to place the ends of the bared wire on 
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the terminals and operate the foot switch. The 
machine automatically welds the terminal. Simul- 
taneously, the previously welded assembly is staked 
and, at a further tooling station, one complete as- 
sembly is cut from the strip. The completed as- 
sembly falls into a receptacle or onto a conveyor. 
Maximum production rate reported is 3500 assem- 
blies per hour. 

A special indexing mechanism adapted to the 
machine is shown in Fig. 4. This device is air- 
operated and indexes small coils used in auto- 
motive starters through the weld, stake and cut- 
off stations. The operator places the coil in the 
indexing slots and positions the pigtail of the coil 
on the terminal at the welding station. The coil 


Fig. 3—Close-up view of tool- 
ing for an automatic weld, 
stake, and cutoff machine. 
Strip of terminals is fed from 
the right off a reel. Oper- 
ator places wires on the ter- 
minals while they are still at- 
tached to the strip. Maxi- 
mum production rate re- 
ported in this process is 3500 
assemblies per hour. 


Fig. 4—Close-up of work- 
indexing mechanism for pre- 
assembled starter motor coils. 
This device is an attachment 
to the basic weld, stake, and 
cutoff machine shown in 
Fig. 3. 
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is indexed along with the terminal through the 
stake and cutoff stations and the assembly is then 
ejected. 


> Welding Individual Terminals 


Another type of weld, stake and cutoff machine 
is shown in Fig. 5. In this case a stud-type ter- 
minal is automatically handled. This small stud 
is welded to starter coil leads. Its hex head has 
a slot to receive the wire lead of the starter coil. 
The studs are fed from a hopper and automati- 
cally oriented. The coils are carried on an index- 
ing device through the weld, stake and cutoff sta- 
tions. Because of the random orientation of the 
slot in the hex head stud, a positioning device is 
necessary, Fig. 6. An air-operated escapement 
places the stud into its respective nest on the car- 
rying track. No effort is made in this station 
to properly orient the slot. At the next station, 
an air-operated rotating spindle descends under 
light spring pressure. A small knife-like bit at 
the end of the spindle finds the slot and causes 
the stud to rotate with it until its last revolution 
This action positions the slot properly. 

The operator loads the starter coil into the nest 
of the indexing mechanism between the orientation 
station and the weld station. The wire lead from 
the coil is laid into the slot in the head of the 
stud. The coil and stud are indexed through the 
machine by an air-operated chain mechanism as 
shown in Fig. 5. In this automatic cycle the wire 
is first welded to the top of the hex head stud. At 
the next station the sides of the slot are pinched 
together, staking the wire to the head for mechan- 
ical strength. The final station cuts off the excess 
wire beyond the spot weld. 
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Fig. 5—Stake and weld machine with 
separate feeding device for individual 
stud-type terminals. The operator manv- 
ally loads coils and places a wire end in 
a slot in the head of each stud. 


Fig. 6—Stud orienting device. Since studs 
are fed from the chute of the feeder in 
random orientation so far as the head 
slot is concerned, a slot-orienting mecha- 


> Dial Feed Welders 


There are many types of terminals that can be 
welded on a dial feed type of machine. A fully- 
automatic dial feed machine has been developed 
for a leading manufacturer of communication 
equipment. A close-up of the dial arrangement is 
shown in Fig. 7. This equipment consists of a five 
station dial feed with a vibratory hopper that de- 
posits two screw-type terminals in each fixture. 
At the next station (clockwise) is a plate feeder 
which lays two oblong relay components on top 
of these terminals. Following this is a dual check- 
ing station to insure that the parts are in proper 
alignment for welding. Next is the welding sta- 
tion and finally an air blow-off station. The ter- 
minal-feeding mechanism and vibratory bowl ac- 
commodate two different designs of terminals with 
a minimum of changeover time. This equipment 
welds two assemblies, Fig. 8, simultaneously, and 
indexes at rates to 1200 per hour, producing 2400 
parts per hour. An operator merely loads bulk 
terminals into a vibratory hopper and plates into 
the unstackers. 


> Contact Tape Welding 


Recently special contact tapes have been pro- 
duced which may influence considerably the meth- 
od of attaching contacts to various contact arms. 
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nism is required. 


These tapes often combine two or three layers of 
different metals to give a desired contact material 
with a base of weldable material. They have a 
number of advantages including improved product 
performance, easy assembly and lower cost. A 
wide variety of tapes are available with choice 
of base material and type of cladding, and which 
have embossments suitable for electric resistance 
welding. 

One mechanism for shearing and welding con- 
tacts in tape form is suitable for attachment to 
a standard bench welder. It includes an entry 
guide with horizontal and vertical guiding and 
straightening rolls that control the position and 
flatness of the tape material. The tape is indexed 
by friction grips operated by an adjustable stroke 
air cylinder. The index fingers force the tape 
end across the shear line by the proper incre- 
ment, thus controlling the length of the sheared 
contact. A shear cylinder operates the shear blade. 
Advancement of the tape moves the previously 
sheared contact into the corner recess of a trans- 
fer blade. The transfer mechanism then brings 
the contact into position over the lower electrode 
for the welding operation. Many variations are 
possible with this basic unit. Automatic feeding 
of the contact arms and ejection after welding are 
both practical. In addition, the tape feeding mech- 
anism can be applied to dial feed equipment or 
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Fig. 7—Rotary indexing machine which assembles the 
plate and terminal stud shown in Fig. 8. This machine 
welds two assemblies at a time. 


Fig. 8—Plate, terminal stud, and welded assembly. The 
rotary indexing machine shown in Fig. 7 produces 2400 
of these assemblies per hour. 


Fig. 9—Welder for joining stranded copper wire leads 
to battery shell. Batteries are completely assembled 
and activated before being fed into the welder. 
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in-line continuous motion equipment for any of 
the other mechanized processes involving resistance 
welding. 


> Conductors to Battery Cases 


The machine shown in Fig. 9 represents another 
illustration of the automation of resistance weld- 
ing in the electrical field. Flashlight dry cells are 
fed from an inclined chute into an air-indexed, 
notched electrode which transfers them under the 
welding electrode, Fig. 10. The battery case is 
0.040 inch magnesium and is filled at time of weld- 
ing. The copper wire is tinned and has seven 
strands. Wire is fed from a spool and positioned 
against the side of the case. It is welded to the 
case, cut off, and the assembly is ejected auto- 
matically. No electrical potential which would be 
harmful to the battery is created by the welder. 
The case and anode are never short-circuited by 
the mechanical handling equipment. Production 
rates of 2500 units per hour are possible with equip- 
ment of this type. 

Machines such as those described here are rep- 
presentative of the development of equipment for 
specific needs. Variations in product design and 
production rates required will affect the design of 
the individual machine, and will also dictate the 
mechanical handling features for most economical 
use in manufacturing operations. Automatic load- 
ing and unloading is often incorporated. Since 
the needs for each product are different, each 
machine has its own problems of design. Design 
and manufacturing experience provide the basis 
on which equipment is successfully developed for 
particular product and production needs. 


Fig. 10—Close-up of indexing device for handling dry- 


cell batteries. The long rod shown beside the welding 
head contains a shear knife at its lower end. It is ac- 
tuated after the upper electrode has contacted the 
work. The lower electrode disc is indexed by an air- 
powered mechanism. The wire brush cleans each elec- 
trode saddle between index movements. 
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PATCH BOARD PROGRAMS SOOT BLOWERS 


LARGE steam generating installations re- 
quire some means for removing dust, ash, 
and porous slag accumulations from boiler 

furnace walls, and air heaters. Such de- 
posits reduce the efficiency of the unit and may 
produce localized overheating and failure of the 
furnace elements. Small boiler installations can be 
cleaned manually during operation by hand lanc- 
ing with steam or air. In large installations, elec- 
trically driven retractable soot blowers located in 
numerous parts of the boiler installation are the 
answer for safer operation and systematic clean- 


tubes, 


ing procedures. 

An interesting sequence controller built by Copes- 
Vulcan Div. of Blaw-Knox Co. to control soot 
blower operation is shown in Fig. 1. The unit 
is capable of controlling as many as 120 soot 
blowers. The heart of the controller is a rotary 
stepping switch which positions the control to 
activate the soot blowers in sequence as predeter- 
mined by patch cord connections. Programming 
the unit is accomplished by connecting patch cords 
between a jack panel for individual blowers and 
a similar panel for selecting the sequence of blow- 
ing. 

The controller is versatile in operation since 
many combinations of soot blower operation may 
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be programiced. Once a blowing sequence has 
been selected, operation of the blowers is com- 
pletely controlled from the master panel. By use 
of a selector switch, the programmed sequence 
can be set to run automatically to completion, 
to recycle until stopped manually, or to cycle on 
a 6, 8, 12, or 24-hour blowing program. 

Since certain parts of the steam generating in- 
stallation require more frequent cleaning than 
others, each panel contains 4 jacks for each blow- 
er. This feature permits any blower to be operated 
up to four times in any one complete sequence 
Stop jacks are also provided so that time intervals 
may be programmed in a sequence to allow soot 
blowers to be operated in groups. A button is in- 
cluded on the master panel to retract operating 
blowers to their normal positions in case of emer- 
gency. 

All control, interlock, and soot blower start 
relays are of the plug-in type to facilitate quick 
testing and replacement. The control and inter- 
lock relays are mounted inside the dustproof cabi- 
net while the start relays plug into radio tube 
sockets on the rear of the cabinet. 

An interesting feature of the master control 
panel is the cross-sectional diagram of the steam 
generating unit with miniature lights showing 
the location of soot blowers. The lights are ener- 
gized only when the blowers are operating. Addi- 
tional information on the blowing sequence is 
provided by an impulse counter which records the 
number of sequence steps completed. 


Fig. 1—Graphic view of the boiler cross-section domi- 
nates the main control panel of the controller. The 
location and operation of soot blowers is visually indi- 
cated on this diagram by miniature lights. Lower panel 
contains the sequence selector, emergency button, and 
control switches. When the main control panel is 
opened, access is gained to the patch board. Al- 
though patch cords are not shown, the blowing pro- 
gram is established by connections between the soot 
blower and the sequence jacks. 
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Container Conveying 


MANUFACTURING and hipping operations at a 

glass container plant of the Armstrong Cork Co. are 

linked by complex system of conveyors More than 

200 conveyors have been combined to transport ap 

proximately 180,000 cartons per day from manufa 

turing areas through inspection-packing stations to . e 
shipping or warehouse facilities The conveyor sys 

tem is controlled by 12 control centers and 400 photo 

electric devices in moving 27 different size cartons 

over desired paths 


Metals Joining ) 


SINGLE constant-voltage source is used in this metals joining operation involving 
four automatic welding heads. The submerged arc process utilizes Hobart Bros. Co 
equipment in welding laminated pole pieces Multiple arcs can be operated from 
single constant voltage power source since welding variables of rate of travel, rate 
of wire feed, and arc voltage are independent of each other This permits the 
establishment and operation of each arc independently Independent controls also 
make the problem of setup and duplication of work much easier in this application 
of automatic consumable electrode welding 


(| Fabric Preparation 





MACHINE which dries, finishe and folds rubberized textiles 
has been installed by Vassar Co., Chicago foundation-wear 
manufacturer The German made equipment replaces those 
steps in the process in which fabrics were previously hung on 
racks to dry, followed by hand pressing and folding. The 
new machine moves the fabr through special drying cham 
bers under such control that the fabric retains its shape 
Various widths and quantities can be handled through the 
machine at the most desirable processing rate as controlled 


by the operator 
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S ecial ; MASSIVE web-fed, high speed press has been built by Kidder Press Co. to print color wrapping material 

e for food packaging industry Up to six colors and a light coot of wax can be applied by the press For 

Printing Press uch items as frozen food wrapping precision register is critical for an appetizing illustration The size 
and design of the press necessitated automatic lubrication of the many bearing points on the press Bijur 
Lubricating Corp. equipment supplies the necessary lubrication where needed and in proper amounts that 
eliminate the possibility of oil spattering on the web being processed 


\ Heat Treatment 


TWO overhead-conve type, continvous furnaces, side 
by side, produce tre t whee at Railroad Products 
Div Amer un Brake shoe unde ontro of > 
man >pecia ge t shov 1ds four whee 
hanging fixture 

the two heat tre 
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HYDRAULIC CONTROL OF 
AUTOMATIC MACHINERY— 


SYNTHESIS OF SYSTEMS... 


od 


AUTOMATIC ACTING AND EXTERNAL CONTROL 


HYDRAULIC VALVES 


This third part of a series covering the synthesis of hydraulic 


control systems from commercially available components de- 


scribes the functioning, construction, and some of the practical 


applications for automatic and external control valves, and men- 


tions features to look for in their selection. 


By R. HADEKEL, Engineering Mor., 


td., Brentford, England 


HYDRAULIC VALVES may conveniently be 
divided into “automatic” valves and “control” 
valves. Automatic valves are those which re- 
spond solely to conditions of pressure or flow at 
the valve connections—excluding pilot connections 
which are not involved in the functioning of the 
valve beyond actuating it. Control valves are 
those which respond to an external control signal 
supplied by the operator’s hand or foot, by a cam 
or stop on a machine, by hydraulic pressure ap- 
plied to pilot connections, or electrically. Certain 
automatic valves also have provision for override 
by pressure applied to pilot connections. Pilot 
valves are small size control valves intended to 
actuate other (pilot operated) control valves. 
The majority of control valves have as their 
function the control of the direction of motion of 
an actuator, usually with the facility of stopping 
the actuator in the midst of its travel. Vaives 
primarily designed for this purpose are generally 
termed “directionai control’ valves. If such valves 


Fig. 18—Three common types of check valve are: swing 
check valve (a), ball check valve (b), and poppet check 
valve (c). Function of check valves is to permit flow 
in one direction only. 
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Fig. 19—Pilot piston on this poppet check valve 
allows disabling of the valve when desired. 
Pressure applied to the pilot connection opens 
valve to flow in both directions. 


are hand or mechanically operated, it is possible 
to use them to exert a measure of control over the 
speed as well as the direction of motion of the 
actuator. Most directional control valves however 
are not designed for speed control purposes. Use 
of this type of valve for speed control is even more 
difficult as a rule when it is pilot operated, and 
impossible with solenoid actuation. The most 
important application where speed control is re- 
quired is that of servo systems. Control valves 
specifically designed for these will be referred to 
as “servo” valves in opposition to “directional con- 
trol’ valves. Directional-plus-speed control of ac- 
tuators is however frequently called for in some 
essentially open loop machine systems, and for 
such applications it may be possible to obtain 
stock directional control valves that have slight 
modifications to give more gradual opening of ports 
and a better measure of speed control. 


Except for check valves and some relief valves, 
practically all hydraulic valves for industrial pur- 
poses are of the straight slide type. An exception 
is in the design of pilot valves which are often 
of the rotary slide type. The usual construction in- 
cludes a hardened steel slide working either di- 
rectly in a cast iron body or in a hardened steel 
liner fitted in the body. The latter construction 
is more expensive but should last longer. 


Fig. 20—Application of the pilot check valve of Fig. 19 
to hold a vertical piston locked in any position. Pilot- 
release feature of check valve is required to allow low- 
ering of the piston when the 4-way valve is shifted to 
its down position. In practice, a combined restriction 
and check valve would be inserted at point x to control 
rate of descent of piston and to insure availability of 
pressure at pilot connection of the check valve during 
downstroke. 
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Some valves carry soft seals on the slide which 
have to pass ports in the body or liner. These 
should be cheaper and free from leakage, but the 
author has no information on how well the seals 
would last under what would appear to be rather 
arduous operating conditions. 


> Automatic Acting Valves 


The simplest automatic acting valve is the check 
or nonreturn valve, some versions of which are 
diagrammed in Fig. 18. Its function is to permit 
flow in one direction and to prevent reverse flow. 
In this respect it is analogous to the electrical half- 
wave rectifier. The same design objectives—zero 
forward resistance and infinite resistance to back- 
flow—hold for each. 

In Fig. 18(a) is shown a cross-section of an 
ordinary swing-type check valve. Fluid flowing in 
one direction unseats the disc; when the flow is 
stopped or reversed the disc drops, closing the 
port. Check valves of this type are available with 
gravity or gravity-plus-spring closure. The ball 
check valve, Fig. 18(b), is commonly used in hy- 
draulically-actuated automatic machines of all 
types. Its operation is self-evident from the dia- 
gram. Poppet-type check valves, Fig. 18(c), in- 
clude a hardened steel disc which is spring-loaded 
against a seat. For high pressure applications the 
mating surfaces of the disc and seat are usually 
precision lapped to prevent leakage. Some poppet 
check valves are arranged to permit free rotation 
of the disc to distribute the wear. 

When well made, check valves are capable of 
holding back-pressure without any measurable leak- 
age. A common use for the check valve is in pre- 
venting unwanted gravity drainback of oil during 
shutdown or between operating cycles of hydraulic 
systems. 

It is possible to obtain a kind of check valve that 
has a pilot piston of sufficient area to overcome 
back-pressure, Fig. 19. This valve operates the same 
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as an ordinary check valve, but has the additional 
provision that it can be disabled; i.e., effectively 
removed from the hydraulic circuit by being 
opened to flow in the reverse direction. The pilot 
piston of this valve usually receives actuating pres- 
sure from a pilot valve which may be remotely 
located. One application of this type of check 
valve is in holding a vertical cylinder locked on a 
column of oil, Fig. 20 (the usual directional control 
valve, left in neutral, cannot hold a cylinder firmly 
locked in position because of its leakage charac- 
teristics). The pilot-release feature is required in 
order to allow lowering of the cylinder. Pilot 
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Fig. 22—Diagram illustrates use of an ordinary relief 
valve such as that shown in Fig. 21 (a) to protect pump 
and drive motor against excessive system pressures. 


check valves are also frequently employed to hold 
pressure in clamping applications and in molding 
presses, and are useful for shutting off accumu- 
lator circuits and opening them on demand. 


> Relief Valves 


Most hydraulic systems for powering and con- 
trolling automatic production machines require 
means to limit the pressure that can develop at 
one or more points in their circuits. The relief 
valve, Fig. 21, can perform this function by open- 
ing a port to a tank connection when pressure 
exceeds a preset level. When the exces: pressure 
is relieved the valve closes again. 

Simplest form of relief valve, Fig. 21(a), is in 
essence a check valve, but incorporates two addi- 
tional refinements to adapt it for relief duty. These 
are, specially-calibrated springs, and means such 
as a screw to adjust the precompression of the 
spring and hence the opening pressure of the 
valve. Relief valves of this type are subject to 
chattering and pounding as pressures and veloci- 
ties increase. These are caused by the inevitable 
hydrodynamic effects that occur at the instant of 
opening, and are aggravated by the heaviness of 
the springs required for high-pressure operation. 
Various modifications are sometimes applied to 
achieve smoother operation of this type of valve 
at the higher pressures. They include: Throttling 
the outlet opening of the valve, providing a dash- 
pot type of seal, and utilizing differential pressure 
across the operating plunger or slide to allow use 
of a lighter spring. 

A more sophisticated type of relief valve, Fig. 
21(b), in effect makes use of an integral pilot re- 
lief valve to operate the main valve. Oil from the 
line passes through an orifice in the piston and 
acts on the back side of the piston to maintain it 
in hydrostatic balance. Slight bias from a light 
spring keeps the valve closed. When pressure 
reaches a sufficient intensity the pilot relief valve 
opens. Because the piston was in hydrostatic 
balance, the slightest relief of pressure on its back 
side causes piston movement in a direction to open 
the valve. Relief valves of this type have excellent 
operating characteristics; they remain closed right 
up to their pressure settings then quickly relieve 
the full volume for which they are rated. Some 
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models, such as the one diagrammed in Fig. 21 (b), 
incorporate an extra connection by means of which 
the cavity behind the piston may be vented to tank 
through an external control valve. When so vented, 
the relief valve will open at quite low pressure and 
the system can be unloaded without the necessity 
of providing a separate unloading valve. 

If the function of the relief valve is to be pro- 
tection of the pump and its drive motor, Fig. 22, 
including an unloading action, Fig. 23, the quali- 
ties to be looked for may just be low leakage be- 
low the operating pressure and silence in opera- 
tion—accuracy being a minor consideration. In 
many cases, however, relief valves are used to con- 
trol the force to be exerted, as by a cylinder, Fig. 
24, and additional qualities are then desired. Among 


Solenoid operated 
Z2-way two position 
directional control drive | 
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Vent Normal 
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Relief valve 


Fig. 23—Relief valve of Fig. 21 (b) is used in this cir- 
cuit to operate as an ordinary relief valve and also 
perform the function of an unloading valve. Unload- 
ing action occurs when directional control valve is 
moved to vent position. This permits the relief valve 
to open and divert the flow of oil to tank. 


them are: Absence of random variation in operat- 
ing pressure, absence of margins between pressures 
on opening and closing, and low variation of pres- 
sure with flow. 


> Reducing Valves 


Reducing valves, Fig. 25, are used when a por- 
tion of the system is to be operated at a pressure 
lower than that in the supply line. Two basic 
types are available. One provides a constant out- 
let pressure regardless of supply pressure, and the 
other type maintains a fixed reduction in supply 
pressure. Design of the operating plunger dis- 
tinguishes the type. The one shown in Fig. 25 is a 
constant outlet pressure type and operates as fol- 
lows: Oil entering the inlet connection passes 
through the valve to the outlet. Some of the oil 
enters the orifice and acts on the back side of the 
plunger. When the force so developed builds up to 
slightly more than that of the opposing spring 
force, the valve will close. In this way, pressure 
in the outlet is limited to that determined by the 
spring setting. 
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One type of reducing valve contains an integral 
pilot relief valve to actuate the main valve. This 
arrangement resembles that for one of the relief 
valves previously discussed. A circuit employing 
a reducing valve will be described in conjunction 
with the discussion on sequence valves to follow. 


> Sequence Valves 


A simple type of pressure sequence valve, Fig. 
26(a), is one which establishes a connection from 
port A to port B when pressure at A exceeds a 
certain value. The difference between this and a 
relief valve is simply that port B on the sequence 
valve is not necessarily a tank connection. For 
this reason, pressure at A may rise above the 
value at which the valve begins to open, and can 
be impressed on a circuit connected to B. Valves 
of this type are available with a built-in check 
valve to allow free flow from B to A, and also with 
a pilot pressure connection to open the valve re- 
motely, Fig. 26 (b), regardless of the pressure at 
A. Other variants will be described later. Fig. 27 
illustrates an application for a sequence valve and 
also a reducing valve in limiting the pressure of a 
clamping cylinder below that of the main cylinder 
in a large press. 


Besides their application to automatic sequencing 
systems, pressure sequence valves may be used to 
maintain a set minimum pressure in a supply line 
at A while line B is connected to a service which 
may cause the pressure to drop to a lower intensity. 
For example, port A may be connected to the 
pump and a number of pilot valves, while port B 
may go to the main control valves; the sequence 
valve will then insure that sufficient pressure is 
available to the pilot valves so that they will oper- 
ate the main valves. 


Solenoid operated 
4-way two position 
directional control valve 


Pump, fixed High pressure 
displacement reef valve 


Fig. 24—In this circuit, two relief valves control the 
operation of a press cylinder. The high pressure re- 
lief valve controls downstroke of the cylinder and press 
force, while the low pressure relief valve governs up- 
stroke. Heating of the oil during long loading cycles 
is reduced by this arrangement. 
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Fig. 25—Reducing valve provides constant out- 
let pressure regardless of input pressure. 
Spring precompression determines outlet 
sure. 


pres- 


> Metering Valves 


Metering valves are valves that are used to con- 
trol the flow to an actuator by means other than 
directly governing the pump delivery. The source 
of supply may be a fixed delivery pump, with or 
without an accumulator, or even a variable delivery 
pump having some sort of pressure governing. The 
principle is that flow is controlled either by throt- 
tling or by opening a bypass path to tank. If a 
fixed restrictor such as a needle valve were to be 
used for this purpose, flow would vary considerably 
according to system conditions; in a metering 
valve, independence of load conditions is achieved 
by “closing the loop,” that is, by controlling the 
valve according to the flow actually obtained. (It 
should be noted that relief and reducing valves are 
also closed loop systems of a simple kind.) 

A throttling type of metering valve is dia- 
grammed in Fig. 28 (a). The force exerted on the 
piston depends on the pressure drop through the 
measuring orifice, and hence on the flow. This 
force is balanced by the force of the control spring, 
which is set to permit the required flow through 
the valve. The measuring orifice need not actu- 
ally be in the piston—it may be in the valve body, 
in which case it may be opened or restricted to 
adjust the flow. It is also possible to obtain flow 
control by varying the spring load. 

Metering valves of the throttling type may be 
used at the inlet or outlet of a control valve or 
actuator, or they may be mounted in a branch line 
leading to tank. In the latter case the flow to the 
work is the difference between the metered flow 
to the valve and the pump delivery, and accurate 
control may be difficult. 
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A method not subject to the same difficulty is 
to use a bypass type of metering valve, Fig. 
28(b). The advantage of bypassing a portion of 
the flow to tank, rather than throttling flow into 
or out of an actuator, is that the pressure is not 
raised significantly above that required to operate 
the actuator. Valves of the bypass metering type 
are also available with integral relief valves. 

An application of a bypass-type metering valve 
to control the speed of a hydraulic motor is shown 
in Fig. 29. The designation V(PC) for this valve 
identifies it as having a variable orifice, V, and 


pressure compensation, (PC). 

Qualities required in metering valves are sta- 
bility and constancy of flow irrespective of load 
conditions. Variation of flow with changes in oil 
temperature should also be at a minimum. Some 
temperature effect will occur however, particularly 
at the low end of the flow range. Temperature 
compensation may be feasible but is not a feature 
of currently available metering devices. 

Packaged control units for machine tools are 
available which include directional control valves 
and metering valves. They may be operated di- 
rectly, through pilot valves, or by means of cams 
on the machine. Usually they have two metering 
valves that are individually adjustable. Functions 
controlled by these units may be: Rapid approach, 
feed, rapid return, etc. 


> Directional Control Valves 


Directional control valves may be distinguished 
according to their methods of operation, number 
of ways or connections, and the number of posi- 
tions or modes they may assume; for example, 
manually operated four-way, three position direc- 
tional control valve (see Fig. 20 and 27). 

Most directional control valves (excluding pilot 
valves) are designed for controlling double acting 
cylinders and accordingly have four ways or con- 
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nections, which we shall designate P (pressure), 
T (tank), A (cylinder), and B (cylinder). If a 
single acting cylinder is to be used, connection B 
remains unused. 

Number of positions refers to the number of dis- 
tinct routings the oil may undergo. There are 
usually three positions, of which the central one 
is called “neutral,” for operating double acting 
cylinders. Two position directional valves in which 
neutral is omitted are also available, particularly 
for solenoid operation, Fig. 23 and 24. In other 


Fig. 26—Two types of sequence valve. Directly oper- 
ated type (a) opens when inlet pressure creates a force 
equal to spring setting. Type (b) can be opened by a 
remote valve regardless of pressure at A. 


Fig. 27—Dual pressure system for a large press in which clamping cylinder has 
a lower force than press cylinder and holds work until the ram is fully retracted. 
When directional control valve is in position A, press cylinder lowers and clamp- 
ing cylinder operates at reduced pressure to hold the work. Moving the control 


valve to position B raises the cylinder. 


cases the omission of neutral does not appreciably 
simplify the valve. 

Essential action of directional control valves is 
A to P and B to T in one end position of the valve, 
and A to T and B to P in the other end position. A 
wide variety of neutral positions is listed by manu- 
facturers, the chief ones being: 1. Closed center, in 
which P is blocked. A and B may be blocked, 
Fig. 30(a); A and B may go to T, Fig. 30(b); or 
A may be blocked and B go to T, Fig. 30(c). 
2. Open center, in which P is connected to T in 
neutral position of the valve. Fig. 31 shows some 
variants of open center valves. 3. Pressure center, 
or A and B to P, with T blocked, Fig. 32. A few 
other combinations are available, for example, 
valves in which A is blocked at one extreme posi- 
tion and B at the other. 

The object of open center valves is to enable the 
pump to be unloaded when bringing the valve to 
the center position. If the valve is lever operated 
the lever should preferably be spring centered. The 
ordinary open center valve is however subject to 
the limitation that two or more actuators cannot 
be controlled independently because if any valve 
in a parallel hookup remains in a neutral position 
the pressure is bypassed to tank. 

To escape from this limitation it is necessary 
to resort to closed center valves which contain 
two-way valve sections that are open in the cen- 
ter position. Fig. 33 shows the hookup, in which 
the two-way open center valve sections are placed 
in series to bypass the oil to tank when all the 
valves are in neutral. If any one of the control 
valves is moved away from neutral the pump by- 
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pressure builds up to operate the sequence valve and retract the clamping cylin- 
der. Position N on the control valve is used during period of loading and 


unloading. 
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pass path is cut off. Provision may be made for 
not cutting off the bypass in the case of a valve 
movement leading to the return of fluid from a 
single-acting cylinder, which action does not re- 
quire the pump to come on load. Valves of this 
type are available in ‘‘stacking” form, Fig. 34. The 
series connections for the bypass path are estab- 
lished directly from one valve to the next, without 
pipes, in this design. Parallel P and T connections 
are also provided through drillings in the valves, 
thus the only pipes to be connected to the “stack” 
are the external A, B, P, and T lines. The latter 
are connected to end pieces provided. One end 
piece may incorporate a relief valve. This kind of 
setup enables simple circuits of the open center 
type to be achieved with the maximum of com- 
pactness and the minimum of effort. 
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Apart from pilot vaives, which will be described 
separately, directional control valves are not us- 
ually intended for mechanical operation by cams 
or stops. The standard versions are: Manually 
operated by lever or pedal, pilot operated, and 
solenoid operated. 

Manually operated valves are listed in the fol- 
lowing variations: Detent type, in which light 


Retief valve 
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displacement 
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Fig. 29—Bypass-type metering valve V(PC) controls 
speed of a fixed displacement hydraulic motor in this 
circuit. Designation V indicates variable orifice, and 
PC pressure compensation. 


catches hold the valve in all three positions (‘‘stay- 
put” action); spring centered type, which returns 
to neutral on release of the lever; and spring 
biased type, which would normally be confined to 
uses where neutral is not required. 

Pilot operated directional control valves are 
available in double acting versions in which neutral 
is obtained by releasing pressure from both pilot 
lines, and biased versions in which neutral is not 
obtainable. Bias may be provided by a spring or 
by a small piston permanently connected to pres- 
sure. Some manufacturers provide adjustable 
chokes at the pilot connections by means of which 
the speed of reversal of the main valve may be 
controlled. 

Both de and ac solenoid valves are marketed. 
Double-acting valves, using two solenoids, are 
available with springs to center the valve when 
both solenoids are de-energized. They also come 
without spring centering, in which case neutral is 
not obtainable and the valve stays put when cur- 
rent is cut off. Another type using a single 
solenoid and employing a biasing means is avail- 
able. Here, neutral is also unobtainable but the 
use of a single solenoid lowers the price. 

In some solenoid operated valves, particularly in 
the larger sizes, the solenoids control pilot valves 
instead of controlling the main valve directly. The 
object is to avoid undue size and current consump- 
tion since large valves require substantial operating 
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forces, even though on the face of it slide valves 
appear to be fully balanced. 

Foot operated valves are obtainable in biased 
versions with a single peda) and spring centered 
versions with two pedals. 


> Pilot Valves 


Pilot ve'ves are essentially small size control 
valves (connections are typically 44, %, and %%- 
inch) intended for manual, cam or stop, and oc- 
ce sionally solenoid control. Their function is to 
control larger directional contro] valves. A com- 
mon construction is rotary, with a lever adapted to 
either cam or hand operation. Slide types are also 
listed. These are usually made for direct operation 
of the slide by hand or cam, and are not commonly 
fitted with a lever as are larger control valves. 

For cam operation the valves usually have “stay- 
put” action and two positions only, but particularly 
in the slide types may have spring bias action for 
the two positions. For manual operation three 
position types are available, with neutral usually 
of the closed center type. If the main valve to be 
controlled is to be able to reach neutral, the neutral 
required on the pilot valve will usually be of the 
type in which both “work” connections are to tank 
(A and BtoT). 

Pilot valves are also available in two and three- 
way types. Two-way types may provide A blocked 
or to B, where most often B is to tank. In three- 
way models the action may be A or B to C where 
A, B, and C may be arbitrary, or more frequently 
A to P or T. Where no tank connection is involved 
directly in the operation of the valve, a leakage 
return connection is frequently provided to prevent 
subjecting the valve seal to high pressure. This 
prolongs the life of the seal and reduces its friction. 


> Miscellaneous Control Valves 


Several manufacturers list two-way cam operated 
valves with full-size connections which may be 
used as sequence devices in the ordinary sense, or 
to unload the system at the end of a particular 
operation. 

Pilot operated two-way valves (usually termed 
“sequence” or “counterbalance” valves according 
to particular connection combinations) are also 
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Fig. 30—Common types of 
closed center directional 
control valve include: (a) 
All ports blocked. (b) 
Cylinder ports A and B 
connected to tank T. (c) 
Cylinder port A blocked, 
cylinder port B connected 
to tank T. Pressure port 
P is blocked in neutral 
position of valve in all 
types shown. 


available. These valves are made with spring or 
pressure bias to both closed and open positions. 
Leakage may then be taken to one of the main 
connections to tank, or to a separate leakage re- 
turn line. Variants are also available which em- 
body a check valve giving free flow in one direc- 
tion. Some manufacturers list valves having two 
pilot connections such that pressure applied to 
either connection operates the valve away from 
the “returned” position. 

Valves of the foregoing types find many appli- 
cations for sequence and unloading functions, 
which will be dealt with in greater detail in a sub- 
sequent part of this series. 

At least one manufacturer lists a prefill valve, 
Fig. 35, which may be used in presses for filling 


Fig. 31—Open center valve 
types. (a) Cylinder ports 
A and B blocked. (b) All 
ports connected to tank T. 
(c) Cylinder port B con- 
nected to tank T, cylinder 
port A blocked. Pressure 
port P goes to tank T in 
all cases. 


Fig. 32—Pressure center 
valve connects cylinder 
ports A and B to pres- 
sure port P in neutral 
position of valve. Tank 
connection T is blocked. 
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Fig. 33—Circuit for actuating several cylinders in multifunction machine. Right hand 
section of each directional valve is a two-way, three position valve that bypasses oil 
to tank in neutral position. Movement of any valve slide away from neutral blocks 
bypass path and actuates associated cylinder according to direction in which slide is 
moved. Valves of this type are available in “stacking” form, Fig. 34. 


Cylinder the main operating cylinder during a rapid ap- 
proach motion of the cylinder produced by gravity 


ia or by smaller approach cylinders. 
Motors, fixed Deceleration valves are available, usually for 
displacement cam operation. They may be used to slow the speed 
of a cylinder by gradually reducing oil flow to 
- . the cylinder. Valves of this type may include check 


dient: fixed valves to allow free reverse motion of the cylinder. 
isplacement : 


Fourth part of this series, to cover servo valves, 
will appear in the February, 1958 issue. 


Directional 
contro\| valves 


___ End plates 


Fig. 34—Directional control valves of Fig. 33 may be 
“stacked” in required quantities. Addition of end plates 
completes assembly so that only actuator, pressure, and 
tank lines need be connected. 


Fig. 35—Prefill valve in this application is opened by 
partial vacuum developed inside work cylinder as piston 
descends under gravity force. Oil from reservoir can 
then fill the cylinder during rapid approach stroke. 
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PARTS IN PROCESS... 


Gear-O-Mation’s high speed equipment for the automatic 
“basketing’’ of parts removes a slow-down point of process- 
ing. Assembled from standard components, the units are 
custom-tailored—this one loads center-bored pinions at 


3000 per hour (Bulletin No. GO-568). 


ie engineered equipment, functionally designed 


to extend the scope and application of automated production 
systems, is now in manufacture at Gear-O-Mation. Not just 
work-handling or transfer units, but packaged units that offer 
positive control at any point installed. Gear-O-Mation also 
manufactures part washers, size classifiers, machine loaders 
and unloaders, elevators, and other equipment—for semi- or 
full automatism in large or small plants. Write us for details. 
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demand control 
selective feeding 
active storage 
positive movement 


Gear-O-Mation’s rotary storage units for 
parts that can roll. Pneumatically loaded 
double threads (retaining tracks) store parts 
for true ‘‘as-required dispensing’’. Custom 
built for high capacity (Bulletin GO-567) 


Gear-O-Mation’s process stabilizing unit 

a parts bank to insure production conti- 
nuity. Recently developed for use between 
operations, the equipment forms an inte- 
grated ‘demand feeding” system. It will 
check, store and feed from one to more 
than 5000 cylindrical parts depending on 
size (Bulletin No. GO-561). 


GEAR-O-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD. . DETROIT 12, MICH, 








1. Loading carrier van 
with power truck. 







2. Up she goes. De- 
pressing wall but- 
ton sends carrier on 

its way. 







3. En route to another 
building. 






Carrier Delivers Materials Automatically 


ITH a Cleveland Tramrail Robot 
Carrier, it is no problem to move’ on reaching the selected delivery point. 
materials between buildings. Heavy Cleveland Tramrail has developed a 
loads can be dispatched great distances wide variety of automatic materials han- 









if necessary, and stops automatically up- 







without operators, safely, at low cost. dling equipment which is now in service 
providing tremendous savings. 






The equipment opens and closes doors, 












Write us for your hee copy of ~=—»- CLENELAND TRAMRAIL DIVISION 


“AUTOMATIC DISPATCH PORTFOLIO” ‘we CLEVELAND CRANE & ENGINEERING CO. 


Gives data on a variety of cost-reducing 
automatic handling installations. 1309 East 290th Street, Wickliffe, Ohio 
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equipment 


Machines and plant equipment for more automatic operations 


For detailed information and literature, use card page 17. 


Standardized Automatic Components 


PRODUCTION MACHINES of 
“building-block”’ construction are 
becoming increasingly popular in 
automatic programs today. “Stand- 
ardization of as many components 
as possible will obviously reduce 
the engineering and manufactur- 
ing costs of automation”, 
Roland Lehr, president of 
Bros. Inc., Toledo 10, Ohio. 

Development of standardized 
components for fabrication into 
special-purpose production ma- 
chines will provide many additional 
benefits. For example, lead times 
for filling orders will be shortened. 
Parts inventories, both at the sup- 
plier’s factory and in the form of 
spares at the user’s plant, can be 
reduced. Lower maintenance can 
be offered the buyer due to the 
simplification of components that 
will result from standardization, 
and because more design effort can 
be devoted by the same engineering 
force toward improving the result- 


says 


Baker 
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ing smaller variety of parts. In 
some cases, availability of stand- 
ardized, “building-block’”’ type ma- 
chines may enable manufacturers 
who otherwise could not afford to 
participate, to share in the benefits 
of automation. 

Two questions were asked in re- 
viewing the designs of previous 
Baker machines. “What compo- 
nents of these machines could have 
been standardized,’ and “How 
many sizes and types of standard 
components would have been nec- 
essary ?”’ The answers to these 
questions resulted in a line of 
standard components for hydraulic 
slides, drive boxes, and power 
sources for hydraulic feed. These 
components are being incorporated 
in single units and many of the 
more complex transfer machines. 
Accessories such as heads and 
tooling can be added for special 
jobs. The complete standard unit 
can be automatic down to loading 


and unloading devices and 
veyors. 

Model 1215 (top illustration) 
has twin-pull hydraulic feed cylin- 
ders, saddle, ways, limit switches, 
and switch cams. The slide can 
be mounted in any plane. The 
slide with a 15 hp drive box 
(middle illustration) is a standard 
model. The hydraulic feed unit 
(bottom illustration) for the slide 
and drive box is one of two stand- 
ard power sources available. Fu- 
ture plans for Baker Bros. include 
standardization of bases, spread- 
ers, frames, heads, etc. 

Circle 401 on Page 17 
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Basic Semiautomatic Unit 


Item 402 


Semiautomatic honing machine 
designed for versatility and econ- 
omy to fill the gap between the 
large mass producer and the smali 
shop. Model 150 is built as a hori- 
zontal type machine with a sta- 
tionary bridge to accommodate 
work fixtures and optional equip- 
ment, allow for additional auto- 
matic work handling devices, and 
simplify changeovers from one job 
setup to another. 

Basic unit consists of automatic 
stroking and control, hydraulic 
tool expansion and collapse, ad- 
justable head for manual tool feed 
expansion and stone wear compen- 
sation, spindle, variable speed 
drive for spindle rotation, work 
table support, and electrical equip- 


ment. Machine has a_ 12-inch 
stroke, and 1%%-inch work diam- 
eter capacity. The spindle is 
mounted on a reciprocating car- 
riage, hydraulically actuated. Ma- 
chine base is cast in one piece. 
Designed on the “building-block”’ 
vlan, the unit can be partially or 
fully automated by the addition of 
standard package units. The feed 
unit (top illustration) includes an 
automatic stone wear indicator 
and compensator. The sizing unit 
(middle illustration) can be either 
gage plug or gage ring type. The 
addition of automatic work han- 
dling devices (bottom illustration) 
brings the unit to fully automatic 
operation. Micromatic Hone Corp., 
8100 Schoolcraft, Detroit, Mich. 
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Automatic Marking Unit 
Item 403 
Machine marks consecutive se- 
rial numbers on engine cylinder 
blocks. This number identifies each 
block with its corresponding bore 
size so subsequent operations and 
assembly can be successfully co- 
ordinated. In the _ application 
shown, the machine can consecu- 
tively and automatically mark from 
one to four-digit numbers 5/16- 
inch in size to a depth of 1/64-inch 
at a production rate of 968 parts 


per hour. Marking capacity of the 
machines for other applications 
can range from one to ten-digit 
numbers. 

Marking head units are powered 
by air cylinders. Downward move- 
ment is controlled by a toggle ar- 
rangement. As marking head ad- 
vances towards the part within a 
fraction of an inch of the marking 
surface, air is supplied to cylinders 
that provide an oscillating or rock- 
ing motion to the marking head. 
The motion continues as the head 
advances into the material. This 
oscillating principle can enable thin 
wall sections to be marked with- 
out cracking, and increase _ lon- 
gevity of the marking die and all 
machine components. New Method 
Steel Stamps Inc., 149 Jos. Campau 
St., Detroit 7, Mich. 
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Circuit Printer 
Item 404 
Designed for silk screen printing 
of etched circuit blanks, unit is 
also suitable for printing decals 
and instrument panels. Ink flow 
is controlled by fountain settings 
and squeegee controls, 
allowing high speed and reducing 
waste and clean-up. Register is 
achieved by micrometer dials grad- 
uated in one-thousandths of an 
inch. Production rate is up to 1000 
impressions per hour. Standard 
equipment includes clutch opera- 
tion, enclosed Masterscreen ink 
fountain, machined aluminum vac- 
uum platen, throw-off, screen 
frames, and _ production § center. 
Masterscreen Printing Equipment 
Corp., P. O. Box 707, Stockton, 
Calif. 


pressure 
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NEW GENERAL ELECTRIC DC MOTOR HAS 


Coils Encapsulated for Longer Life 


KINAMATIC ...anew stand- 


ard in industrial direct-current mo- 
tors ... designed to give extra 
dependability to automated pro- 
duction systems. 


Encapsulated Field Coils . . . insu 
lated with mica and glass and 
permanently sealed against mois- 
ture and corrosive airborne ma- 
terials ... virtually eliminates 
insulation as an element in motor 
life and adds a reliability factor 


never before available in a standard 
direct-current motor. 


Greater Versatility ... a 15% 
service factor now available in the 
standard, dripproof d-c Kinamatic 
motor means user can: 1) obtain 
15% more than rated power for 
normal life of motor; 2) obtain 
100% longer motor life at rated 
power; or, 3) obtain greater versa 
tility on speed and horsepower 
duty cycles. 


Additional information is available 
at your nearest General Electric 
Apparatus Sales Office. Or, write 
for Bulletin GEA-6355. Direct 
Current Motor and Generator 
Department, General Electric 
Company, Erie, Pennsylvania. 


*Trade-Mark of General Electric Company. 813-12 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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For more than half a century, people with ideas or troubles have found that 


Garrison usually offers them a prompt solution at a price they can afford. 


Our development of automated gear chucks several years ago is typical. 
A machine tool builder’s engineer visited our plant and outlined the require- 
ments for output and accuracy. A few days later we submitted our final 
layout of a package unit which met all requirements and has since proved 


itself by production records covering millions of finished parts in many plants. 


Another firm explained that their best opportunity for cost reduction lay in 
assembly rather than production. Could we produce one machine that 
would rapidly inspect and sort various types of parts into eight categories— 
and deliver it in time to meet their schedules? Within ten days we started 


fabrication of the machine 


A leading automobile manufacturer needed a rugged inspection fixture for 
shop use to check gears at various stages in production in order to eliminate 
rejects promptly and signal the need for a correction in machine settings. 
They suggested that we use our production chucks as the basis for their in- 
spection fixture. This use of our production chucks as gages in quality con- 
trol programs is, obviously, a compliment to the workmanship and standards 


which are routine in our plant. 


When a special machine required dimensional stability and tapered plain 
bearings to achieve accuracy and finish beyond anything available, we 
developed THERMAL CONTROL. It is available to any individual or firm 


on a very liberal license plan. 


A manufacturer of fuel injection units encountered difficulties inspecting parts 
which had to be held to tolerances of a few millionths—and the problem 
became more difficult (quite naturally) when the operation was transferred 
to an air-conditioned gage laboratory. We quickly ended the difficulty by 
supplying a THERMO-LAB which is a necessity for laboratory precision opera- 


tions of manufacture, inspection and assembly. 


If you have a problem or an idea—and you want results at a price you can 


afford—contact us. 


J GARRISON EH: WORKS, INC., DAYTON 4, OHIO 
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Tape Controlled Jig Borer 


Item 405 

Suitable for small and medium 
production runs, Model 54P pro- 
vides close tolerances without spe- 
cial jigs and fixtures. In opera- 
tion, the operator loads the part 
to be machined on the jig borer 
table, presses a button which posi- 
tions the table to +0.0001-inch 
and sets the spindle speed and 
feed according to values punched 
in the tape. Dimensions from part 
prints are punched directly into 
the tape eliminating the need for 
coding. 

Tape can be stored away so pro- 
duction runs of the same part can 
be repeated. The measuring sys- 
tem used allows the table to be po- 
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sitioned automatically to limits of 
+0.0001-in. The gages are select- 
ed by motor-driven drum dials and 
positioned end to end to provide 
the required measurements. Move- 
ment of the table stacks the gages 
and moves them to operate a 
switching mechanism. At the 
point of final position, the table 
movement is stopped, the traverse 
screw is relieved by reversing it 
slightly and the table is clamped. 
The borer provides 16 speeds from 
30 to 1800 rpm controlled by elec- 
tromagnetic clutches. Eight feed 
rates from 0.0005 to 0.010 ipm can 
be selected. Fosdick Machine Tool 
Co., Cincinnati 23, Ohio. 
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Gear Classifier 
Item 406 
Machine sorts gears into size 
ranges for assembly operations. It 
is adapted to the production of 
gears such as those used in plane- 
tary and related types of gear sets 
where equalized backlash and load- 
ing conditions are desired in fin- 
ished assemblies. Accuracy of size 
measurement is achieved by utiliz- 
ing a double-pivoted mounting for 
the upper non-rotating master 


gear, and synchronized engagement 
of the same tooth of the motor- 
driven lower master gear with each 
gear to be measured. 


Pinions are fed into the classi- 
fier from the production line. The 
size measurement is made by pass- 
ing each pinion between a pair 
of master gears. Center distance 
movement of the upper master 
gear as each pinion passes through 
is measured by the sensing unit of 
a linear variable differential trans- 
former type. Electronic controls 
amplify the signal from the trans- 
former and cause solenoids to open 
a door in the exit chute of the 
classifier which corresponds to a 
particular size reading. The pinions 
are automatically measured, classi- 
fied, and directed into proper size 
chutes for the assembly operation. 
National Broach & Machine Co., 
5600 St. Jean Ave., Detroit 13, 
Mich. 
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Molding Press 


Item 407 

Suitable for short production 
runs, Model A10 uses an air-hy- 
draulic principle. The molder uses 
his present air supply as a source 
of power, with a normal working 
air pressure of 80 to 100 psi. With 
80 psi working directly on oil, the 
ram moves into position on low 
pressure and the booster steps up 
the pressure to 20,000-lb ram force 
at any desired location within the 
6-inch stroke of the ram. A safety 
valve prevents overstressing the 


89 





NOW... a“Dry” Flow Meter with... 


® Ranges: 20”, 50”, 
100°, 200". 


© Forged construction 
in Type 316 stainless 
or carbon steel. 


© Round or rectangu- 
lar cases. 


How It Works 
In schematic drawing at right, areas shown in color represent 
a stable, non-freezing liquid. Any pressure increase in the high 
pressure chamber compresses Diaphragm Unit A, displacing 
its liquid and expanding Diaphragm Unit B until force of 
Range Spring C equals the difference between the forces on 
Diaphragm Units A and B. Linear motion of Diaphragm Unit B 
moves inner end of Drive Bar D — outer end moves 

. Correspondingly through the nee cic m ices sretd 
driving pen arm. Built-in Temperature Compensator (E) 
proportionately adjusts diaphragm capacity as ambient 
temperature variations affect volume of filling fluid. External 
damping adjustment is shown at F. 


; 





«complete overrange 
protection! 


esustained high 
accuracy! 


Now you can have mercuryless flow measurement 
for a wide range of differential pressures — at static pressures up to 
2000 psi — with greater safety and dependability than ever before! 
The new Foxboro Type 37 Diaphragm Meter not only 
combines unmatched ruggedness and precision in a dry meter 
it's by far the easiest to adjust and maintain. 
And it does away with zero drift problems, once and for all! 
Expansible, Type 316 S.S. diaphragm elements 
respond to changes in pressure with unmatched sensitivity, yet are 
completely immune to overrange up to full static 
pressure! A unique packless drive bar precisely transmits 
linear motion to the pen arm. Range-changing is easy, 
due to new twin-spiral spring design. Wide range damping is 
externally adjustable under pressure. And the Type 37 is 
self-compensating for temperature changes in all differential ranges. 
Get full details on this high utility, completely dependable 
dry flow meter. Arrange for a demonstration with your 
nearby Foxboro Field Engineer, or write 
The Foxboro Company, 1212 Norfolk St., Foxboro, Mass., U.S.A. 


FOXBORO 


FIRST IN FLOW METERING 
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Exclusive 
Diaphragm Elements 


Type 316 S.S. diaphragm units in both 
high and low pressure chambers provide 
greatest linearity and freedom from 
hysteresis; nesting design and integral 
spacer rings provide safe, positive, over- 
range protection. Temperature compen- 
sation (E) is built into diaphragm 
assembly . . . never requires change 

or adjustment. 


Exclusive 

Range Springs 

Heavy gauge Ni-Span C alloy, twin-spiral 
springs provide high sensitivity with 

lasting accuracy. Readily accessible . .. 
range changes are easily made, in minutes! 
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Grease-Packed-For-Life Bearings 
TO MEET YOUR REQUIREMENTS 


In roller conveyors, it’s the bearing that 
counts! And BUSCHMAN conveyors use 
only performance-proven bearings. 
engineered for long life and trouble-free 
operation in every type of service. No 
matter what normal operating conditions 
may be, BUSCHMAN has a conveyor pre- 
engineered to meet your needs. 


Matas COLD Cee 


Conveyors are available with various 
types of rollers and frames, in different 
sizes and spacings, and in any width from 
6 inches on up. BUSCHMAN can supply 
45° and 90° curved sections, switches, 
spurs, work stations and other compo- 
nents to provide a complete, efficient 
materials handling system. For Complete 
Details, Write For 

16-page Catalog 

No. 60 Today. 


Bus 


FOR Less 


area 


ine Ee 
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Dustproof Labyrinth-Sealed Bearings 


THE E.W.BUSCHMAN COMPANY 
4551 Clifton Ave. * Cincinnati 32, Ohie 


mold frame, which is capable of 
handling a 5 x 6 inch chase plate. 
Replacement of the core and cavity 
is made by removing four screws 
that hold the members to the chase 
plates and inserting new ones. The 
electrical system is mounted on 
one panel board, and all parts on 
the machine are accessible for fast 
servicing. Automatic Molding Ma- 
chine Co., 3201 Exposition Place, 
Los Angeles 18, Calif. 

Circle 407 on Page 17 


Roll Transfers 
Item 408 
Unit operates with light source, 
photoelectric cell, and air cylinder. 
Photoelectric cell detects various 
colored labels and actuates the air 
cylinder push-off device. Various 
labels can be detected and pushed 
off the troughing belt conveyor. 
When a package or roll is to con- 
tinue through, the package is 
turned so that the label does not 
pass the light beam. Sage Equip- 
ment Co. Inc., 30 Essex St., Buf- 

falo, N. Y. 
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Tape Programmer 
Item 409 
Unit is suitable for sales anal- 
ysis, labor distribution, accounts 
payable, expense distribution, back 
order control, inventory control, 
and integrated order billing. Ma- 
chine converts calculator results 
into punched paper tape, ready 
to be fed into processing machines 
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with tape-reading mechanisms. A 
program board which automatical- 
ly punches constant data such as 
code numbers into the _ tape, 
speeds the operation. The tape is 
fed into a tape-to-card converter 
for automatic re-use on data proc- 
essing equipment, or into a tele- 
type for automatic wire transmis- 
sion to other offices. 

Through the program board, the 
unit enters constant data into the 
tape and when the operator 
presses the read-out key, informa- 
tion is automatically read-out into 
the tape in proper sequence. Up to 
102 program steps can be used for 
each read-out sequence. The cal- 
culator can be used independently 
of the tape-punching unit and can 
be disconnected for portable use. 
Comptometer Corp., 1735 N. Paul- 
ina St., Chicago 22, Ill. 
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Vibratory Feeders 
Item 410 

Units in new line provide ac- 
curate, controlled feeding of bulk 
materials from ounces to tons per 
hour. All types of materials; dry, 
hot, abrasive, or lumpy can be con- 
veyed, spread, agitated, blended, 
cooled, dried, or mixed. Drive ele- 
ment in the feeder is completely 
enclosed, providing protection 
against damage or contamination 
by moisture, chemicals or foreign 
materials. 


Model HI-VI has _ rectangular 
shaped trays which produce uni- 
form feed and smooth spread or 
flow. The compact base gives flex- 
ibility in side-by-side, back-to-back, 
or tandem installations. Feeder 
can be fastened to a component, 
without the base. It operates at 
3600 cpm directly off an ac line. 
Eriez Manufacturing Co., Erie 6, 
Pa. 

Circle 410 on Page 17 
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WHOr2: 


This exclusive patented* 


ETT Ce Ls 


construction 


Plunger Right. Air 
flows through the in- 
let—and the hollow, 
polished stainless steel 
plunger—and out to 
the air operated 
device. 


Plunger Left. Inlet 
oir is blocked off. Air 
from the cir operated 
device is exhausted 
through the hollow 
plunger, and out the 
exhaust connection. 


assures users unparalleled efficiency, 
economy, dependability and satisfaction 


Quick-As-Wink Control Valves are in a class by themselves/ 
Our exclusive patented* valve chamber construction, that accu- 
rately positions the “O” rings and the “U” packers without 
mechanical pressure, meets the most exacting service require- 
ments. No direct flow across the packings, greatly prolonging 
their life. No lapped joints. No metal to metal seating. Hundreds 
of different types and actions. Sizes from 44" to 4”. Get full details. 

*U. S. Pat. No. 2,645,450 


Write for BULLETIN NO. 571 — 


Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves 


Mfd. by C. B. HUNT & SON, INC., 2075 East Pershing St., Salem, Ohio 
—— Engineering and Sales Representatives in the Principal Cities 
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Bar Cutoff Machine 


Item 411 
Machine receives and processes 
bars of random lengths and vari- 
ous diameters. Bars are loaded 
on the bar storage rack. Opera- 
tor pushes a button and one bar 
is fed automatically from the rack 
to the bar loading rolls. The load- 
ing rolls then carry the bar for- 
ward to the bar cutoff gage, auto- 
matically engaging the stock re- 
tainer. The cutoff unit is cycled, 
cutting the bar lead and disposing 
of the scrap. 
When the trail end of the bar 
passes a predetermined point, a 
signal is sent to the bar storage 


rack, causing it to feed another 
bar to the loading rolls. The new 
bar progresses to the cutoff gage 
and the cycle is automatically re- 
peated. Bar leads and trailing 
ends are treated as scrap and sep- 
arated from the good parts. Bar 
is fed to the cutoff unit by the feed 
unit; gripper jaws extend forward 
to permit feeding close to the cut- 
off die. The crank operated cutoff 
unit is clutched and braked by air. 
A hydraulic tank unit in the base 
of the feed unit houses the motor, 
pump and valves. Sesco Inc., 8881 
Central Ave., Detroit 4, Mich. 
Circle 411 on Page 17 
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Printed Circuit Solderer 
Item 412 

Unit lifts the molten solder up 
to the printed circuit instead of 
lowering the circuit panels down 
to the molten solder. The solder is 
raised up to the circuit panels by 
an impeller pump, which forces the 
metal upwards through an elongat- 
ed nozzle so that it forms a sta- 
tionary wave. The panel is passed 
through the crest of the wave of 
molten solder, which solders the 
joints between the component leads 
and the copper conductors on the 
underside of the panel. 

Unit consists of a dipping bath 


that holds approximately 500 lbs 
of metal. Fresh solder is fed to 
the bath by feeder ingots; as the 
solder is consumed the ingot is 
gradually lowered into the bath. 
The unit is electrically heated. 
Solder temperature is thermostatic- 
ally controlled. Device automatic- 
ally provides angled entry and 
exit by the shape of the solder 
wave, and with the washing action 
of the moving solder, prevents 
trapping of flux or air and assures 
sound joints. 

The panels automatically move 
along a straight path, preventing 
hesitation or break in the produc- 
tion flow. The panel passes through 
a wave of constantly flowing 
solder and provides rapid heat 
transfer from solder to panel. Sur- 
plus solder drains back into the 
bath so that it does not form 
“icicles” or bridges between ad- 
jacent conduits. Height of the 
wave level is regulated by adjust- 
ing the speed of the metal pump 
which forces the molten solder 
through the nozzle. Electrovert 
Inc., 489 Fifth Ave., New York 17, 
a 
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Precision Welder 
Item 413 
Automatic machine for welding 
titanium. A gas-tight seal plate 
is provided under the round, 8- 
slot precision machined table. Plate 
allows the user to place a plastic 
gas-tight dome over the table and 
workpiece to weld in gaseous at- 
mosphere. Preset on an electrical 
panel, the controlled rotation in- 
cludes variable speed and fast po- 
sitioning, powered tilting and pow- 
ered elevating. Table tilt gearmo- 
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Why you should include Gyrol' Fluid 
Drives in your plans for automation 


Compact, flange-mounted Type VS, Class 2 Gyrol Fluid Drive —1 to 25 hp. 


Typical Applications 
PUMPS, AGITATORS, MIXERS 


CONVEYORS, CABLE & 
ROPE MACHINERY 


FANS AND BLOWERS 


CENTRIFUGAL COMPRESSORS 


PAPER AND PRINTING MACHINERY 


TEXTILE MACHINERY 


American Blower 
products serve industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 


Mechanical Draft Equipment 
Industrial Fans and Blowers 
Centrifugal Compressors 
Gyrol Fluid Drives 

Dust Collectors 


Refrigerating Machines 


AUTOMATION—December 1957 


For one thing, Gyrol Fluid 
Drives provide adjustable, 
stepless speed control of driven 
machinery, using standard, 
constant-speed motors — with- 
out complicated electric cir- 
cuits or starting devices. 

Adaptable to remote, man- 
ual, or automatic speed 
control, Gyrol Fluid Drives 
are compact, self - contained 
units — requiring only the con- 
ventional flexible-coupling 
connections to the motor and 
load. They provide complete 
shock absorption, are easy to 
install in a variety of arrange- 
ments of driving to driven 
machinery. Why not call our 
nearest branch for full details 
today? 


Complete range of sizes —1 hp to 12,000 hp 


The Gyrol Fluid Drive line 
includes a complete range of 
sizes, from 1 to 12,000 hp. 
All save power through lower 
horsepower requirements. A 
minimum number of wear 
points cuts maintenance. 
And, because Gyrol Fluid 
Drives bring about reduced 
speeds and pressures, driven 
equipment lasts longer. 


Type VS, 
Class 2, sizes 
7% to 800 hp. 


American. Blower Division of American-Standard, Detroit 32, Michigan 
In Canada: Canadian Sirocco products, Windsor, Ontario 


Division of Amertcan-Standard 


QUALITY PROTECTS YOUR INVESTMENT... Amenican-Standard QUALITY IS AVAILABLE AT NO EXTRA COST 
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Industrial GIANT 
or One-Man Shop 
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CAN SOLVE YOUR 
ASSEMBLY PROBLEM! 


@ For assembling operations large or small, 
intricate or simple, we are prepared to take 
care of your requirements. If you have a 
feeding or assembling problem, though seem- 
ingly difficult, don’t hesitate. Write today, 
send sample assembly, give details. 
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All-Purpose 
SELECTIVE 
PARTS FEEDERS 


BOWL FEEDER 


for light, fragile parts. 
Operates on vibratory 
principle. Fully automatic. 










BARREL FEEDER 


with stationary ring cover 
for heavy-duty production. 


POWER 
SCREWDRIVERS 
5 MACHINES 
BENCH & PEDESTAL 
TYPES 










BARREL FEEDER 


, conventional, motorized 
type, for parts requiring 
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ei eS Write Joday for Literature | 
Ke Tad hase 


2811 





W. FORT STREET + DETROIT 16, MICHIGAN 
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tor and elevation gearmotor have 
magnetic braking and adjustable 
precision limit switches. Rotation 
motor and_ transmission’ are 
equipped with a clutch-brake. Po- 
sitioner table has roller backups. 
All shafts are free running on 
antifriction bearings. Electrical 
panel and pushbutton station are 
dust-tight, oil-tight, and relays are 
provided for additional hook-ups. 
Controls are on 110v control cir- 
cuit. Aronson Machine Co., Arcade, 
mi es 
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Elevating Bulk Loader 
Item 414 
Cycled for automatic loading of 
a vibratory feeder, Model 2400 is 
self-contained, and is powered by 
a %-hp motor and variable speed 
drive with electrical controls. Parts 
are picked up from the hopper by 
metal cleats on the moving con- 
veyor and elevated to the vibratory 
feeder. Loader can be modified to 
feed rolling or sliding parts in a 
wide range of sizes. Capacity of 
the hopper is 4 cu ft which pro- 
vides large storage space to suit 
production variations. Feedall Inc., 
38399 Pelton Rd., Willoughby, Ohio 
Circle 414 on Page 17 
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Automatic Printer 
Item 415 
Automatic card-to-card printer 
reproduces microfilm mounted in 
aperture cards. Machine can dupli- 
cate microfilm negatives or posi- 
tives at speeds up to 2000 cards 
an hour. Units can be geared to 
handle punched cards. Film for 
the duplicates can be of the am- 
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THIS AIR CYLINDER ACTS 
78 MILLISECONDS FASTER 


Take a 242” bore conventional air cylinder, connect it to a remote valve 
with 6 feet of %” diameter hose. 123 milliseconds after the valve is 
operated, the air cylinder’s piston begins to move. 


Now take a Bellows Air Motor (the air cylinder with the built-in valve) of 
the same bore. The response time for the Bellows Air Motor is 45 milli- 
seconds ...only 27% of the time required by the remote-controlled air 
cylinder. 


Multiply that time-saving over an eight-hour shift . . . using, say, a six- 
parts-per-minute operation ...and you receive 44 more parts each shift 
from your machine when you use a Bellows Air Motor with the built-in 
valve. 

“Forty-four more parts each shift?” Not many, perhaps. But the multipliers 
. .. number of machines, number of shifts, length of production run, any 
one or all of them . . . can send the “44” up into respectability very quickly. 
In fact, it can mean 33,000 more parts per year from a single machine. 


Quick response is only one of many advantages integral valving offers the 
user of air cylinders. Positive speed control; uniform power thrust; less air 
consumption; no cumbersome piping . . . all of these make an impressive 
total of cost saving advantages. 


GET THE FULL STORY — Write for Bulletin BM-25. 
Twenty pages of helpful data every production man 
can use in his battle for lower costs. 

Address Dept. AU-1257, The Bellows Co., 

Akron 9, Ohio. In Canada: Bellows Pneumatic 
Devices of Canada, Ltd., Toronto, Ontario. 


or The Bellows Co. 


PREETI T. AKRON 9, OHIO 
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monia fume processing or con- 
trolled heat processing types. 
Standard machine is rated for 
115v, 30 amp, 60 cycle ac. An 800 
w short-arc mercury vapor lamp 
is used as the light source for 
copying the image from original 
to duplicate film card. Filmsort 
Div., Dexter Folder Co., Pearl 
River, N. Y. 

Circle 415 on Page 17 
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Bulk Weighing Scale 
Item 416 
Instrument gives precise weight 
of products such as Fuller’s earth, 
flour, aluminum sulphite, bauxite, 
starch, clay, fluorspar, and a vari- 
ety of resins and plastics. A flush- 
proof air- powered hopper door 
seals and locks under pressure. 
The positive seal is provided by a 
special rubber ring on the hopper 
door which fits into a rubber bed 
on the hopper itself. The rubber 
is vulcanized directly on the plate 
and is ground to contour. An air 
cylinder with a 3-inch bore and a 
3-inch stroke powers the door. 
Capable of weighing up to 200 
lb per draft, Model E-50 operates 
on a free weigh-beam principle 
with sealed test weights in the 
weight box balanced against an 
equal mass of material in the hop- 
per. Normal speed range is up 
to ten weighings a minute. Features 
of the scale include a locking gear 
that prevents entry of unweighed 
material through inlet gate when 


98 


hopper door is open, and a six- 
figure counter for tabulating scale 
discharges. Richardson Scale Co., 
Van Houten Ave., Clifton, N. J. 
Circle 416 on Page 17 





Storage Track 
Item 417 
Device moves parts by gravity. 
It has a small capacity float which 
can be used for any part that can 
roll. Track prevents collision by 
letting the weight of the first part 
depress the downstream end of 
the counterbalanced flipper. This 
raises the upstream end, stopping 
the second part. Weight of the sec- 
cond part actuates the second flip- 
per in the same way. The action 
is repeated at each station as each 
following part enters the track. 
When the first part leaves the 
downstream end, all following 
parts advance one station. Parts 
are fully protected against nicks 
and dents by a soft surface. At 
no time can two parts touch each 
other. Cargill Detroit Corp., Birm- 
ingham, Mich. 


Circle 417 on Page 17 





Conveyor Turntable 
Item 418 
Adaptable for installations in 
narrow areas or when space is at 
a premium, conveyor turntable 
transports cartons, cases, and pack- 
ages through a 180 degree turn. 





An endless traveling inner guide 
belt ensures correct tracking of 
cartons or cases throughout the 
turn, and proper discharge onto 
the receiving conveyor line. A 
beveled edge on the_ turntable 
facilitates transfer from the con- 
veyor line onto the rotating turn- 
table. 
Turntable is driven by means of 
a system of spur gears by a 
variable speed motor and can be 
regulated to the speed of the in- 
coming and receiving conveyor 
lines. Proper tension of the belt 
is maintained by an automatic take- 
up. Alvey-Ferguson Co., 1511 
Disney St., Cincinnati 9, Ohio. 
Circle 418 on Page 17 
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Gasket Spotting Machine 
Item 419 

Developed for the automotive 
industry; device is also applicable 
wherever gaskets are applied in 
assembly line operations. Ma- 
chine spots adhesive on gaskets to 
hold them in place until an as- 
sembly is completed. Used in con- 
junction with newly developed 
Armstrong T-922 Hot Melt Ad- 
sive, unit contains a tank for heat- 
ing the adhesive and a thermo- 
statically controlled heating ele- 
ment for keeping the adhesive at 
the right consistency. A gasket is 
placed on a bedplate on top of the 
tank and vertical studs on a hol- 
low frame inside the tank are 
forced up through holes in the bed- 
plate to bring the adhesive to bear 
at the desired spots on the gasket. 
The tank on the machine will hold 


about six gallons of adhesive, 
enough for 20,000 to 30,000 
gaskets. Armstrong Cork Co., 


Lancaster, Pa. 
Circle 419 on Page 17 
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NATIONAL 
ELECTRIC MULTI-STATION 
DIAL FEED MACHINE 


paid for itself in Y months! 


Loading, resistance welding, hydraulic reaming, hopper feeding, pressing, hot 
upsetting and hollow milling are the seven operations—performed automatically— 
on automotive brake backing plates by this one National Electric Dial Feed 
Machine. The installation of this unit, by an automobile manufacturer, not only 
released eight machines for other production, but saved a corresponding amount 


of floor space as well 


This is only one example of the money and man-hour savings realized when 
National Electric Automatic Welding Machines are employed. National Resistance 
Welders, Gas-shielded Arc Welders and Submerged Arc Welders .. . meet 
the high-speed assembly-line methods and close tolerances demanded through- 
out American Industry. A National Electric Welding Machine can be developed 


to fill requirements of any volume welding job. Write today for information 


25 YEARS EXPERIENCE DESIGNING AND BUILDING: SPECIAL & STANDARD * 


i 
f 
Ey 


NATIONAL 


ELECTRIC WELDING 
MACHINES CO. 


1870 N. TRUMBULL STREET 
BAY CITY, MICHIGAN 


AIR * HYDRAULIC * MOTOR DRIVEN * SPOT * 


PROJECTION * SEAM * BUTT * FLASH * RESISTANCE WELDERS * PRODUCTION FIXTURES FOR ALL TYPES OF AUTOMATIC ARC WELDING. 
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Gas Fusion Arc Welder Control 


Item 420 

Unit is designed for production 
welding of hard-to-weld alloys such 
as titanium and high temperature 
stainless steels. Control is ap- 
plicable with an automatic seam 
and circumferential welder, and 
with an automatic are spot welder. 
It can also be used for manual 
welding, with regulated current 
and an automatic slope for crater 
elimination. 

Welder offers flexibility in se- 
quencing, the variable amplitude 
and time adjusters operating in 
voltage regulated circuits provide 





a wide choice of starting, interme- 
diate and finishing settings for the 
current, for the carriage speed and 
for the wire speed. The arc power 
supply, automatic are length con- 
trol, wire drive, carriage drive, gas 
and water controls, and the timer 
sequence are housed in the con- 
sole. Control station provides all 
jogging movements, weld start, 
emergency stop, and manual initia- 
tion of current decay on the fusion 
welding machine. Weltronic Co., 
19500 W. Eight Mile Rd., Detroit 
19, Mich. 

Circle 420 on Page 17 
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Automatic Counter 
Item 421 
Device automatically gives posi- 
tive counting and tabbing for band- 
ing strapping, inserting, and box- 
ing. Features of the Tally Tab 
“1000” counter are _ instantan- 
eous selection of any count from 
1 to 1000; automatic re-cycling 
when predetermined count is 
reached; a pilot light indicating 
that count is being received by 
the counter; make-up switch al- 
lowing operator to subtract any 
number of sheets or pieces re- 
moved from the press or machine 





for inspection or because they are 
damaged; protecting cover for in- 
serter head and all moving parts. 
The inserter head can be ad- 
justed to any height from 34 to 
54 inches and the feed channel 
can be positioned to reach the 
smallest sheet at any point on the 
delivery skid. All units are sup- 
plied for 115v or 230v ac, 60c 
operation. Counter can be actu- 
ated from a limit switch, photo- 
switch, pressure switch or any 
other type of single pole, single 
throw device. Read-out counters 
are available if total count or 
number of tabs inserted are re- 
quired. Miller Lauffer Printing 
Equipment Corp., 280 Lafayette 

St., New York 12, N. Y. 
Circle 421 on Page 17 
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Package Classifier 
Item 422 
Model 9450 is designed for check- 
weighing small prefilled packages 
of material for underweight, over- 
weight, or both. An _ electronic 
weight sensing mechanism set to 
a predetermined weight assures 
that all units accepted are within 
the specified tolerance require- 
ments. Items to be classified move 
onto the scale approach section 
by means of an automatic con- 
veyor. The item then moves over 
the weighing section by means of 
a motor driven belt. A limit switch 
mounted in the weighing section 
actuates the electronic balancing 
mechanism as the item moves 
along. The item then moves onto 
the take away section where a 
diverting gate automatically drops 
rejected units out of the line. 
An over-under zero indicator 
provides a visual check of the 
weight of the items passing over 
the classifier in relation to the de- 
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Another Outstanding Henry and Wright Installation ... 


Henry & Wright 50-ton Double Crank at Electric Typewriter Division, 
Internationol Business Machines Corporation, Kingston, N. Y. 


IBM took these steps to assure 
quality stamping methods 


Assure quality and reduce problems inherent in 
separate operations by using progressive dies for 
key components... design dies so as to accommo- 
date sub-dies for variations in a part’s configura- 
tion ... build each die to the highest standards of 
precision ... use presses of exceptional accuracy 
to assure maximum die life. 


Double Crank Henry & Wrights were selected for 
this program. The pay-off: 180,000 type bars 
produced between die grinds as against half that 
number with old dies on conventional press; 8,000 
trip levers per hour on a Henry & Wright against 
5,000 per hour by the previous method. 


Now, more than ever before, there’s an 
H-P-M for your particular job. Write today 
for complete information. Make H-P-M 
your standard for metalworking press 
equipment. 


A DIVISION OF KOEHRING COMPANY 
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Operational benefits cited by IBM personnel in- 
cluded: after a year’s use, Henry & Wrights 
retained parallelism-alignment within .0005”; 
front and back accessibility of machines reduces 
die set-up time; misfeeding of stock eliminated; 
feed length variation is negligible, thereby making 
adjustments unnecessary to compensate for 
changes in press speed; punch clamping is easier. 


To be sure of the maximum pay-off for improved 
methods in your plant, investigate Henry & 
Wrights. Catalogs are yours for the asking. 


wv 


THE HYDRAULIC PRESS MFG. COMPANY 


HBO2 


e MOUNT GILEAD, OHIO, U.S.A. 


Circle 682 on Page 17 





sired weight. The tolerance range, 
when changing from one package 
weight to another, is adjustable. 
Toledo Scale Co., Toledo 13, Ohio 

Circle 422 on Page 17 
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Parts Cleaning Unit 
Item 423 
Machine is designed for washing 
tote boxes and small metal parts 
of various shapes and dimensions. 
Small parts, loaded in baskets, are 
washed and rinsed using vertical 


agitation in the two stage Aja-Lif 
automatic section of the equipment 
at the rate of 25 baskets per hour. 
Power spray washing is combined 


GEM-17 DIAL INDEX TABLE 


TRUE GENEVA MOTION 


FOR FAST, ACCURATE AUTOMATION OF 


ASSEMBLY and MACHINING OPERATIONS 


This new, high precision index table is accurate to plus or minus 
0.001 in. on a 13 in. dia. work circle; can position work in as little 
as 2 sec.; indexes a 1,000 Ib. fixture load. 


BASIC SPECIFICATIONS: Standard Number of Stations—6, 8 or 
12; 3 and 4 skip. Motor—Rotary air, fluid, or electric. Dial Plate— 
17 in. dia. standard; larger plates available. Rotation—Either 
direction. Interlock—Limit switch operated directly off locking 


bolt. Weight—200 Ibs. 


Gray engineers will help you adapt GEM-17 to your use. For 
recommendations, send specifications of your application. Illus- 
trated brochure GE-21 and prices on request. 


GRAY EQUIPMENT COMPANY 


13600 Ford Road « Dearborn, Michigan « Telephone: Tiffany 6-7573 
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with dip-immersion-agitation for 
thorough cleaning of tote boxes 
and basketed parts. The up and 
down movement of the parts in 
the solution scrubs and shears the 
soils from interior and exterior 
surfaces of the parts. 

The basketed parts are auto- 
matically transferred from point of 
loading through the wash and 
rinse stages to the unloading sta- 
tion. The immersion and agitating 
period in the wash and rinse stages 
is controlled by an adjustable 
timer. Tote boxes are washed in 
the power spray washing section 
of the machine. After transferring 
the small parts from the tote boxes 
to baskets, the operator hangs the 
dirty tote box on a hook of an 
overhead conveyor which carries 
the tote box through the tunnel of 
the machine, where it is thorough- 
ly washed by high pressure sprays. 
The washing operation functions 
only when a tote box is passing 
through the spray chamber. Con- 
tact of the tote box with a control 
arm energizes the spray cleaning 
mechanism. Equipment Div., Mag- 
nus Chemical Co. Ine., Garwood, 
N. J. 

Circle 423 on Page 17 


Knuckle Joint Presses 
Item 424 
Machine is capable of mass pro- 
duction coining, sizing, and em- 
bossing operations. Precision con- 
struction of knuckle assembly, ad- 
justing wedge, frame members, 
slide and gibs improves accuracy 
of parts and promotes longer press 
life. The clutch and brake ar- 
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AT YOUR REQUEST... 


ANKER-HOLTH 


Hydraulic Cylinders now available 


in Square Head design 


Positive Trouble-free Performance 


Anker-Holth Division, for 18 years de- 
signers and manufacturers of quality air 
and hydraulic power cylinders, now offers 
a standard line of all steel, high pressure 
square head tie rod cylinders. Important 
new operating features and design achieve- 
ments assure positive controlled power 
for a wide range of industrial applications. 


Standardized Mountings for Interchangeability 


Conservatively rated at 2000 P.S.I. working 
pressure and 3000 P.S.I. non-shock pressure 
every cylinder is proof tested at 4500 P.S.L. 
All mountings are available, standard bores 
from 1'% to 8 inches. Standardized mountings 
provide complete interchangeability with most 
makes of square head cylinders. The Anker- 
Holth “[” line meets all J.I.C. specifications. 


For more information contact your local Anker-Holth 
representative or Anker-Holth Division, 
Port Huron, Michigan. YUkon 5-7181 


lin ANKER-HOLTH DIVISION 


THE WELLMAN ENGINEERING COMPANY 
2724 CONNOR STREET, PORT HURON, MICH., U.S. A. 
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How 


MARKENM 


solves typical problems in 
IDENTIFICATION 
and DECORATION 






marking model railroad cars 


Several leading U. S. 


toy makers had used i 





decals (costly both to 
buy and apply) on 











their replica model = Ton 
train cars. Authentic i 
imprints are now made I 
by Markem 25A machines 
— speeding production, 


lowering costs, improving > — A 
j fi 
looks. ee 
a is VA 
imprinting > iS 


food container lids 
























Bothered by the cost, 
delivery and inventory 
problems caused by 
short run lid printing 
jobs done “outside”, a 
food retailer now prints 
the lids he needs as he 
needs them, using sev- 
eral 45ABE machines 
Supply now matches 
demand, with the 
right marking 


method. 


screen process printing: 
basketballs .. . to candles 


Markem 90S and 106S 
machines “mechanize” 
screen process printing, 
giving fine detail yet 
heavy coverage. Surfaces 
and shapes now being 
marked range from bas- 
ketballs, candles and 3- 
color instrument dials 
to play shoes, plastic 
bottles and_billfolds. 
Excellent for many jobs * 
—the only method for some. 


These are typical of the thousands of mark- 
ing problems Markem solves every year for 
all types of industries. The benefits of 46 
years of experience are applied to every 
job—and can be to yours. Write Markem 
Machine Company, Keene 37, N. H. 


(ARKE: 


Circle 685 on Page 17 


104 






















rangement on the crankshaft with- 
in the main drive gear allows high- 
er single-cycle efficiency. As a 
result of the clutch location, high- 
er press speeds give greater ve- 
locity at impact and tend to in- 
crease the flow of metal in cavity- 
type dies or sizing operations. 
Recirculating oil lubrication sys- 
tem supplies oil under pressure to 
replenish oil film on the wear sur- 
faces after every stroke. A lock 
arrangement prevents a change in 
slide adjustment and _ eliminates 
excessive tonnages, incorrect parts 
dimensions, and machine damage 
due to this cause. Minster Ma- 
chine Co., Minster, Ohio. 
Circle 424 on Page 17 
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Digital Index Table 
Item 425 
Unit suitable for machining 
operations such as drilling, milling, 
boring, and broaching. Table can 
be pushbutton or punched tape 
programmed, and is motivated by 
either hydraulic or electric drives. 
The digital electronic control of a 
mechanical index mechanism per- 
mits infinite resolution from 1 to 
21,600 divisions of a circle. Re- 
petitive indices are accurate to 
within one second of arc. 
Machine has a solid mechanical 
lock with zero backlash which 
automatically engages all index 
positions, is available in 18, 24, 36 
and 45 inch diameters. Compen- 
sation for size change of the work- 
piece due to fabrication or thermal 
conditions during manufacture, is 
made by the block indexing con- 
trol feature or through the flex- 
ibility of the positioning system. 
Table can be adjusted to high 
speed for minimum index time and 
to a variable creep or jog speed 
which is provided for setup pur- 





poses and shockless lock-up. Mod- 

ern Engineering Service Co., 1695 

Twelve Mile Rd., Berkley, Mich. 
Circle 425 on Page 17 





Basket Loader 
Item 426 

A feeding mechanism developed 
for automatic basketing of parts 
prior to, during, or after process- 
ing, has been extended to basket 
load long pinions. In operation, 
parts are fed to a dropping mecha- 
nism through an enclosed track 
using chain lifts and gravity flow. 
Rate of feed is variable through 
standard interlocked limit switches. 
Leaving the incoming track, five 
rolling parts are guided and tipped 
through curved channeled tracks 
and gravity fed onto upright bas- 
ket prongs a row at a time. Parts 
release is controlled by tilting the 
curved tracks so that the parts 
can slide. A hydraulic cylinder, in- 
terlocked with the basket index, 
moves the feeding tracks from the 
stop to the feed angle. 

Empty baskets enter the basket 
loader on a chain conveyor and 
are horizontally positioned by 
spring clips. A roller-guide retain- 
ment locks the vertical position of 
the basket. Indexing of the basket 
is done by limit switches triggered 
by the chain drive. The baskets 
stop at the loading station. As 
each row of prongs in the basket 
is loaded, the next row of prongs 
is automatically indexed into place. 
Loaded baskets are shunted over 
gravity rollers and conveyor chains 
to the next operation. Gear-O-Ma- 
tion Div., Michigan Tool Co., 7173 
E. MecNichols Rd., Detroit 12, Mich. 

Circle 426 on Page 17 
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Check Weighing Scale 
ghing Scal 

Item 427 
Instrument suitable for produc- 
tion weighing in packaging or 
batching operations. Heart of the 
scale is the Thayer Flexure Plate 
Leverage System which functions 
without the use of knife-edge piv- 
ots. Exact weight is indicated 
by a direct reading register in the 
decimal system either in pounds 
or grams. The scale can also be 
used for classifying and segre- 

gating weight groups if desired. 
Seale is available in various ca- 
pacities and can be furnished with 
a ticket printer, chart recorder, 
remote weight indicators, fully au- 
tomatic conveyor systems for com- 
plete automatic control, and other 
optional features to suit any spe- 
cific installation requirements. 
Platform sizes can also be con- 
structed to suit the item to be 


weighed. Thayer Scale Corp., 
Thayer Park, Pembroke, Mass BALDOR STREAMCOOLED MOTORS 


Circle 427 on Page 17 


For years famous Boice-Crane Power Tools have 
enjoyed a reputation for faultless performance. 
And for years, like hundreds of other leading 
manufacturers, Boice-Crane has specified and 
depended on Baldor Streamcooled Motors to 
maintain its enviable prestige. 


If customers demand this kind of superior 
performance from your equipment, it will pay you 
to consult Baldor. Experienced engineers are 
available to help take the kinks out of all your 
knotty motor problems. . . without obligation! 


Write for Catalogs on Complete Line! 


Conveyor Unit 


Item 428 & ELECTRIC co. 


Suitable for handling stampings, 


forgings, castings and small parts, en aoe 4353 Duncan Ave. St. Louis 10, Missouri 


conveyor is offered in three belt ear Vv -had a ( Over 400 Authorized Sales & Service Distributors in U.S.A. 


: e * . PY TL bhai dr District Offices: Atlanta « Chicago « Cincinnati ¢ Cleveland « Dallas 
widths: 8, 12 and 16 inches. Y : ye Des Moines « Detroit « indianapolis « Litchfield, Conn. « Los Angeles 


; ; * y f ‘ Milwaukee « Minneapolis « New Orleans « New York 
The drive unit of the Series P Sy\Y , N. Kansas City, Mo. « Oakland « Philadelphia « Portland, Ore. 
Versa-Veyor is powered by gear- 


weTwéT” 
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head motor with roller chain drive 
to head pulley. Drive components 
are enclosed with guards, belt 
speed is 60 fpm, bearings are 
sealed. Crowned end pulleys and 
adjustable end bearings allow easy 
alignment. 


Design of the unit provides a 
range of adjustment from hori- 
zontal to a 60-degree angle and re- 
mains in balance at all angles. 
Belt Corp., 810 Stahl Rd., Orient, 
Ohio. 

Circle 428 on Page 17 
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Wire Marking Machine 
Item 429 
Unit is capable of high speed 
production marking of all types of 
electrical wire. Wires can be coded 
by number, letter, or symbol—con- 
secutively, or in series of consecu- 
tive groups, without changing the 
speed or feed of the machine. In 
use, operator puts full card of 
markers into indexing carriage. 
Wire to be identified is fed into 
machine. Operator pushes button 









ALPHA 


TWO POINT 
BACK GEAR UNDER DRIVE 
PRODUCTION PRESSES 


Capacity of 75 to 200 tons 










Outstanding 
Features 


@ Shut height adjustment in head. 

@ Center drive type 
herringbone gears. ° 

@ Scrap cutter action on 
up-stroke of press. 

m@ Cam adjustments 
for brake & 
roll feeds. 

@ Micro adjustment of 
metal travel. 

@ Timing of scrap 
cutter from 0° to 45° of 
up-stroke of press. 


@ Positive shut height lock. 


@ Bronze sleeve bearings replace gibs 


as utilized on conventional presses. 


These precision presses are basically pre- 
cision operating, high-speed automatic stamp- 
ing presses. They have built-in precision in 


NO PITS REQUIRED. 


UNBALANCED DIES can be 
handled without distortion. 


FAST, ACCURATE, WILL GIVE 
LONG TROUBLE-FREE SERVICE 





+ 


a” BRADY 


to begin 


cycle that 
wraps marker completely around 
the wire. Marked wire is removed. 
All bearings are antifriction. 
Coils or pre-cut pieces of wire 
for leads, harnesses, or bridges can 


automatic 


be fed into the machine. Wire on 
which terminals have already been 
fastened or wires with or without 
insulation can be marked inter- 
changeably. Markermatic can also 
handle most cylindrical or oblong 
shapes such as capacitors, and re- 
sistors. W. H. Brady Co., 727 W. 
Glendale Ave., 


Milwaukee 9, Wis. 
Circle 429 on Page 17 
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Automatic Degreaser 
Item 430 
Rotary drum degreaser provides 
thorough cleaning of such products 
as nuts, bolts, fasteners, stamp- 
ings, and screw machine parts. 
Model 1DD750 does_ in-process 
cleaning, cleaning before heat 
treatment, cleaning before plating, 
phosphatizing, bright dipping, and 
final cleaning. It handles 5 cu ft 
per hr, with a rated capacity of 


the same terms as the word “precision’’ is 
associated with modern machine tools. This 
inherent quality has been designed into 
these presses from the ground up. 


and LONG DIE LIFE. 


PRESSES UP TO 300 TON 
CAPACITY, AVAILABLE TO 
CUSTOMER PARTICULAR 
REQUIREMENTS. 


2000 Ib steel or brass per hour. 
Parts to be cleaned enter through 
a conventional chute, are carried 
through the degreaser by a screw- 
type drum which tumbles the parts, 
subjecting them to vapor and im- 
mersion cleaning and final vapor 
rinse and drying. Parts are then 
discharged through a chute on the 
opposite side. Detrex Chemical In- 
dustries Inc., Box 501, Roosevelt 
Park Annex, Detroit, Mich. 

Circle 430 on Page 17 






Write for Catalog 


ant a ALPHA PRESS & 
: -/ MACHINE, INC. 


9281 Freeland Avenue « Detroit 28, Michigan 
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MANSFIELD, 


Yes, Mansfield is well aware of Commercial Contract- 
ing Corporation's team of specialists. That's the town 
where CCC installed the presses and machine tools in 
the nation’s largest stamping plant. These heavy 
presses are turning out body stampings for America’s 
major builder of motor cars. 

CCC won the job through experience in installing 
automated equipment .. . for world leaders in the 
production of steel, aluminum and automobiles. 

industrialists all across America know that CCC is 
prominent in important plant installations of the post- 


OHIO, 


KNows (CCC 


war expansion era. They rely on the talents and 
techniques, the experienced supervision and precise 
organizing that CCC brings to every job. If your 
company is planning the removal, relocation or instal- 
lation of machinery, turn the job over to CCC. Your 
project will be completed quickly, economically and 
efficiently. 

CCC services, individually or under one Package 
Contract, include: Press Erecting « Rolling Mill Installation 
¢ Machinery Installation and Moving « Foundry Installa- 
tions « Overhead Crane Installation « Mothballing. 


Write for new illustrated brochure. 


COMMERCIAL WONT AnGTING CORPORATION nie 


12160 CLOVERDALE 
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DETROIT 4, 


INDUSTRIAL INSTALLATIONS 


MICHIGAN ° TExas 4-7400 
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Can you use... 


switches triggered 


by 


‘> 


speed 


AC engineers have developed speed sensing switches so accurate that they 
operate ... and continue to operate... within limits of .5% ... This is the 
most sensitive speed switch yet produced . . . and the most accurate method of 
synchronizing up to four critical turbine engine functions with pre-selected RPM. 
Current applications bear out this accuracy and sensitivity over switching ranges 
from 500 to 4600 RPM. Newly developed models are effecting a dramatic increase 
in range. The AC Speed Sensing Control is lightweight, weighing less than four 
pounds. It withstands high engine vibration. It will hold calibration and operate 
without attention for periods longer than those recommended for jet engine over- 
hauls. For more information about automatic control of speed-related electrical 
switching operations, give AC’s Milwaukee group a call. If you are an electrical or 
mechanical engineer and feel you might like to work with AC in Milwaukee, write 
Mr. Cecil Sundeen, Supervisor of Technical Employment, in care of .. . 


. + » THE ELECTRONICS DIVISION OF GENERAL MOTORS, MILWAUKEE 1, WISCONSIN 


Afterburner Fuel Controls * Bombing Navigational Computers © Emergency Fuel Controls * Gun-Bomb-Rocket Sights * Gyro-Accelerometers * Gyroscopes 
Inertial Guidance Systems * Manifold Air Pressure Regulators * Speed Sensitive Switches * Speed Sensors * Three-Way Selector Valves * Torquemeters 
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Parts, elements and devices designed for creating more automatic systems 


Print-Out Counter 


Item 431 

Instrument is adaptable for mon- 
itoring any production machinery, 
conveyor belt flow, office machines, 
cash registers, printing equipment, 
and automotive traffic. It gives 
accurate print-out, at predeter- 
mined intervals, of elapsed time 
or number of units produced. Unit 
is electrically connected to the ma- 
chine or process to be monitored. 
A chronologically-marked chart 
roll is sprocket driven through the 
instrument. At predetermined in- 
tervals, the total elapsed time or 
the total number of units moni- 
tored in that interval is printed 
on the tape. A visual cumulative 
total is provided for longer peri- 
ods. 

Data provided by the counter 
can furnish a basis for pinpointing 
production bottlenecks, analyzing 
tools, methods, and personnel, ac- 
curate cost-accounting, and pre- 
ventive maintenance. Counter is 
available in four different models, 
in 5-digit or 4-digit printers. Stand- 
ard print-out intervals are 5, 15, 
30, or 60 minutes. Chart roll tapes 
for unit are 250 feet long, require 
no ink, and are available in varied 
speeds from 1 inch per hr to 12 
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inches per hr. Standard Instrument 
Corp., 657 Broadway, New York 
ss © ¢ 

Circle 431 on Page 17 


Narrow Tab Terminals 
Item 432 
Designed for automatic inser- 
tion, terminals are suitable for use 
with printed or etched board cir- 
cuitry. Terminals are constructed 


for easy plug-in to 0.055-inch holes 
with perfect alignment of termi- 
nals on 0.172-inch centers. Units 
are available in company’s basic 
plate sizes. Centralab, div. of 
Globe-Union Inc., 900 E. Keefe 
Ave., Milwaukee, Wis. 

Circle 432 on Page 17 


Level Detector 
Item 433 
Unit is designed for high or low 
point detection, or narrow range 
proportional control of liquid, solid 
and slurry levels. A positive act- 
ing electrical output control signal 


varies with the amount of immer- 
sion of the 120 cps vibrating pad- 
dle in the medium being detected. 
The output signal can be used to 
control the operation of any type 
of electrical equipment. 

Design allows sensitive transmis- 
sion of vibrational energy from the 
driver end to the sensing paddle 
and back to the output signal end 
through a linkage path welded to 
rigid metal pressure seals at the 
node points where zero amplitude 
of vibration occurs. Unit is explo- 
sion proof and rated for 3000 psig 
pressure, 115v ac. Automation 
Products Inc., 3030 Max Roy St., 
Houston 24, Tex. 

Circle 433 on Page 17 
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Vibrating Packers 
Item 434 
Device is capable of fast, uni- 
form settling and compacting of 
materials in boxes, bags, drums, 
and other containers to facilitate 
packing, sealing, and filling with 
full count and weight. Packers 
are self-contained units complete 
with motor driven reciprocating 
unit producing 4% to 3/16-inch 
strokes at 1200 cycles per minute. 
Model 50 can handle container ca- 
pacity up to 350 lb, has %4-hp 
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drive. Model 60 can handle contain- 
er capacity up to 500 lb, has %4- 
hp drive. Ajax Flexible Coupling 
Co. Ine., Westfield, N. Y. 

Circle 434 on Page 17 





Recording Micrometer 
Item 435 


Gage is designed for fast, ac- 
curate, direct measuring of ream- 
ers, end mills, plug gages, and 
similar products. Readings direct- 
ly to hundred thousandths of an 
inch are automatically made and 
recorded. A printed record is made 
of every measurement taken. In 
use, the operator places his work 
between the spindles and presses 
a switch. The switch energizes a 
motor, advancing the headstock 
spindle to the work. When a known 
gaging pressure on the tailstock 
spindle has been reached, the mo- 
tor is automatically switched off 
and a brake applied. 

When the measurement has been 
established, a red light signals the 
operator. He inserts a card in the 
slot and depresses the readout 
lever. The dimension shown on the 
illuminated counter is printed on 
the card. The meter can be sup- 
plied as a complete unit, or the 
headstock can be furnished as a 
packaged unit and placed direct- 
ly on the bed of an existing Super- 
micrometer. Pratt & Whitney Co. 
Inc., Charter Oak Blvd., W. Hart- 
ford, Conn. 

Circle 435 on Page 17 





Thermostat 
Item 436 


Instrument was developed for 
use where sensitivity is required 
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to a temperature change as low 
as a fraction of a degree. It is 
constructed to withstand extreme 
temperatures above or below the 
calibrated range. Thermal element 
is composed of two metallic mem- 
bers, a metal tube with a high rate 
of expansion and a steel rod with 
a low rate of expansion. These 
members are connected with the 
proper leverage to operate a snap- 
acting switch. Adjustment of 
temperature setting is done by 
turning a knob to the desired de- 
gree within the calibrated range. 
Switch is rated at 15 amps, 125v, 
ac. Alloy Bellows Inc., 18125 Rose- 
land Rd., Cleveland 12, Ohio 
Circle 436 on Page 17 





Voltage Regulator 
Item 437 
Designed for industrial or labo- 
ratory use in the control of power 
line voltage variations, Model 601 
is independent of power factor, 
making its application unrestricted. 
It is useful in areas where line 
voltage is subject to wide fluctua- 
tions. Output voltage is adjustable 
by means of a front panel control 
over a range of +10 per cent of 
115v. The output can be regulated 
if the input voltage remains within 
+10 per cent of the output at 
rated capacity of 3.6 kva. 
Voltage correction is_ possible 
through the use of a hard tube 
closed-loop servo system which 
automatically controls a continu- 
ously adjustable autotransformer. 
Amplified error voltage which is 
proportional in amplitude and 
phase to variations in line volt- 
age is fed into the system from a 
highly stable tungsten lamp bridge. 
Replaceable plug-in control cir- 
cuit, front panel voltmeter, and a 
combined circuit breaker and line 
switch are features of the unit. 
Tel-Instrument Electronics Corp., 
Dept. T, 728 Garden St., Carlstadt, 
N. J. 
Circle 437 on Page 17 





Dry Type Transformers 
Item 438 


Units available in standard sizes 
from 0.050 to 5 kva are designed 
and constructed for long, depend- 
able service under rugged operat- 
ing conditions. A high insulation 
level is provided by folded insulat- 
ing papers between the layers, 
varnished cambric between the 
windings, a preformed coil base, 
and heavy insulating channels be- 
tween core and coil. These trans- 
formers can handle up to 1000 per 
cent inrush current with only a 5 
per cent voltage drop below rated 


capacity. Slotted mounting feet 
and a diagrammatic nameplate 
simplify installation. Hevi-Duty 


Electric Co., 2040 W. Wisconsin 
Ave., Milwaukee 1, Wis. 
Circle 438 on Page 17 





Duplex Cycling Timer 
Item 439 


Unit can control the operation of 
process work equipment and reg- 
ulate both idle and operating time 
on a wide variety of production 
machinery. After the initial start- 
ing circuit is closed, timer in the 
unit operates in turn providing a 
timed interval or delay, restarting 
the other at the conclusion of each 
timed period, and then resetting 
for the next cycle. Load switch 
is operated within a repeat accu- 
racy or 4 per cent of the full 
scale reading. Model 742 is rated 
for operation on 115v or 220v, 60 
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HARDWARE 
& NOVELTIES 


sabia NUTS 


IS FASTER...COSTS LESS ! 


You'll see some rea/ manpower savings with Lynch ROBO-WRAP! One operator 
and Robo-Wrap can form, fill, and seal GO, 120, 240 pillow-packages a minute. 
Exclusive hand-over-hand action does the job faster 

than any other machine. Robo-Wrap changes pack- Low NC rH 
age size quickly; takes cellophane, polyethelene, saran, ROBOe 


plyafilm, mylar, foil and laminates; handles solids, 9 abeaet oe 
liquids, powders, and granules easily; keeps = LYNCH antennae 
them clean. New booklet gives full facts on 4 ee ee 
low maintenance and simple integration 


with existing equipment. Write for it today. 
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or 50 cycle power supplies. Eleven 
time ranges from 6 seconds to 24 
hours are available. Cramer Con- 
trols Corp., Centerbrook, Conn. 
Circle 439 on Page 17 





Spacesaver Motors 
Item 440 


Units have prelubricated double- 
shielded ball bearings. They are 
available in single phase, 50/60 
cycles, 115/130 v, constant speed, 
continuous duty, drip proof 50C, 
enclosed, fan-cooled 55C, with rat- 
ings from 14 to 3 hp. Two and 
three phase motors are rated 50/60 
or 20 cycles, 110, 208, 220/440 or 
550v, constant speed, continuous 
duty, drip proof 40C, enclosed fan- 
cooled 55C, 1% to 5 hp. Peerless 
Electric Co., Warren, Ohio. 

Circle 440 on Page 17 





Electrohydraulic Valve 
Item 441 
Unit is capable of functioning 
reliably under rigorous operating 
and ambient conditions. Valve has 
a minimum of moving parts, no 
springs, and incorporates a single 
large capacity filter element to 
protect the control stage. The 
valve is of two-stage construction. 
The control stage includes an elec- 
tro-mechanical transducer and a 
closed push-pull hydraulic control 
circuit which positions the second 
stage in response to electrical in- 
put signals to the valve. The out- 
put stage consists of an accurate- 
ly matched spool and sleeve which 
form a precision four-way valve, 
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and controls the rate of flow of 
hydraulic fluid to a suitable actu- 
ator. 

The hydraulic control circuit 
has two inlet restrictions, two out- 
let restrictions, and a _ pressure 
chamber on each side of the valve. 
The areas of the two inlet restric- 
tions control the rate of flow of 
filtered pressure fluid to the con- 
trol stage. Areas of the outlet re- 
strictions control the rate of flow 
of fluid from the amplifier to drain. 
With the armature in its centered 
position the areas of the two out- 
let and inlet restrictions are equal. 
As a result, the pressures in the 
chambers on each end of the spool 
are equal and the spool is re- 
strained in its center position. 
Cadillac Gage Co., 25760 Groesbeck 
Highway, Detroit, Mich. 

Circle 441 on Page 17 
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Cushion Clamp 

Item 442 
Device is used to secure instru- 
ment tubing to the tubing support 
trough when particular care must 
be taken to minimize vibration. 
Clamp uses two pieces of sponge 
neoprene with nitrogen filled voids 
to prevent moisture absorption. 
Two wing nuts draw the clamp 
tightly into place over the pieces 
of tubing. T. J. Cope Div., Rome 

Cable Corp., Collegeville, Pa. 
Circle 442 on Page 17 





Perforated Stackboxes 
Item 443 


Units are suitable as containers 
for vapor or liquid degreasing, 


quenching, and similar dipping and 
cleansing operations. Containers 
are available in four sizes from 71 
inches wide, 13 inches long and 6 
inches high to 15 inches wide, 191, 
inches long and 11 inches high. 
Perforations are on the bottom 
and sides. Perforated ends are 
optional. Stackbin Corp., 1287 
Main St., Pawtucket, R. I. 

Circle 443 on Page 17 





Pneumatic Drive Unit 
Item 444 
Item is designed to position such 
control devices as butterfly valves, 
control valves, dampers, louvers, 
rheostats, vanes, and _ variable- 
speed drives by remote, automatic, 
or manual pneumatic signals hav- 
ing a range of 0-20 psig. Drive 
unit consists of a positioner, four- 
way valve, power piston, and feed- 
back cam. In the pneumatic cir- 
cuit, the positioner supplies air 
pressure to operate the four-way 
valve, which is in balance when 
feedback position balances pneu- 
matic demand. Positioner output 
is stabilized at approximately 9 


psig, null-balance point of the 
valve. 
Any plus-or-minus_ deviation 


from 9 psig determines both mag- 
nitude and direction of drive-unit 
movement by exhausting one side 
of the power piston and increasing 
air loading on the other side. In 
the manual position, an integral 
transfer valve shuts off the main 
air supply to both the valve and 
positioner, and exhausts both sides 
of the power piston. The torque 
shaft can be directly positioned by 
a lever or handwheel for easy ac- 
cessibility to the pneumatic parts. 
Optional accessories available are 
mechanical or pneumatic stops, 
limit switches, position indicator, 
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OVER-SPRAY and FUME CONTROL 
CROSS DRAFT, FLOOD SHEET 
TUNNEL TYPE SPRAY BOOTH 


by 
PETERS - DALTON 


TUNNEL TYPE SPRAY BOOTH 
BUILT AND INSTALLED BY 
PETERS-DALTON—NOW IN SERV- 
ICE AT THE NEW LINCOLN DIVI- 
SION PLANT, WIXOM, MICH 


Loss of time and impairment of working conditions is eliminated in finishing operations with an 
installation by P-D such as illustrated above . While the tunnel type booth shown was designed, 
engineered, built and installed by Peters-Dalton for a major automotive manufacturer, a compar- 
able or smaller cross draft, floor-sheet booth may be the answer to your finishing problem. The size 
of your product or production run quantities may not require as large an installation. However, 
regardless of your needs, Peters-Dalton can design a finishing system to best and most efficiently 


meet your production finishing requirements. 


Peters-Dalton offers more than a quarter century of designing, engineering and building finishing 
systems of all sizes and types. Low initial cost and economical production runs can be yours with 
an installation by P-D. Why not send us your specifications or prints? Just write, wire or phone 
... we'll be glad to tell you more. 

Representatives in principal cities. 
Hydro-Whirl Pain 
Industrial Washir 


Dryir 





position transmitter, connecting 
linkage, and automatic air lock 
with automatic or manual release. 
Copes-Vulcan Div., Blaw-Knox Co., 
Erie, Pa. 

Circle 444 on Page 17 
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Variable Speed Drives 
Item 445 


Units are applicable for installa- 
tions requiring 1 through 5 hp. 
Vari-Speed Motodrives are de- 
signed in two styles—C flow 
(shown) and Z flow. Design of 
the units gives a wider ratio of 
speed variation, more speed ranges, 
and increased reducer capacity. 
Handwheel contro! location can be 
rotated to optional positions and 
extra precision of control is avail- 
able with company accessories. 
Reeves Pulley Co., div. of Reliance 
Electric & Engineering Co., 1225 
Seventh St., Columbus, Ind. 

Circle 445 on Page 17 
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Hydraulic Pump 
Item 446 
Unit is a multipiston pump with 
the discharge manifold modified to 
isolate the output of one or more 
of the pistons from the output of 
the rest of the pistons. Two or 
more independent flow rates can 
thus be obtained by the use of 
only one pump and motor. By 
adapting separate relief or pres- 
sure control valves to the several 
independent flow rates, one pump 
can handle a variety of hydraulic 
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operations. 

A typical application is with the 
accumulator systems. When us- 
ing such a system, the output from 
one piston of the pump is used 
to positively load and unload the 
remaining pistons of the pump, 
eliminating use of unloading 
valves. All 7 pistons of the pump 
deliver power to charge the ac- 
cumulator up to the pressure set- 
ting of the bypass valve. One pis- 
ton continues to maintain the 
maximum accumulator pressure 
after the other pistons are un- 
loaded. Pressure is maintained 
and any normal system leakage is 
supplied by this one piston dis- 
charging over the relief valve. 
Simplex Engineering Co., Zanes- 
ville, Ohio. 

Circle 446 on Page 17 
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Digital Display 








Item 447 
In-line display features digits of 
varying size, shape, and color. 
Digits are available in any size or 
form, and can include foreign char- 
acters, sans-serif, or Roman faces, 
etc. in light, medium, or bold 
weights. Colors available are red, 
green, yellow, blue, and purple. 
Display can be purchased in single 
units and assembled in groups as 
required. Viewing screen extends 
the full width of the unit, and the 
final assembly of a group pre- 
sents a continuous surface. Units 
are available from 6 to 48v ac. 
Industrial Electronic Engineers, 
3973 Lankershim Blvd., North Hol- 
lywood, Calif. 
Circle 447 on Page 17 


Magnetic Contact Relay 
Item 448 


Unit can withstand more than 
500 g and vibration of 5 to 55 cps 
at 0.060-inch amplitude. Insula- 





tion resistance exceeds 1000 meg- 
ohms. Model 281 measures approx- 
imately 2 by 134 by 11% inches, 
and has a _ self-contained reset 
mechanism. Feature of the relay 
is a movement with a pointer on 
a coil that moves in proportion to 
the signal. When the signal 
reaches a limit preset at the fac- 
tory, a gold-plated contact on the 
moving pointer is attracted with 
striking force to a fixed contact 
which is a small magnet. To sep- 
arate the contacts, power is applied 
to a reset coil. This actuates two 
scissors-like arms that pull the 
pointer back to center scale. Unit 
is available with either single or 
double limits. Assembly Products 
Inc., Chesterland, Ohio 

Circle 448 on Page 17 





Dry Fluid Drive 


Item 449 

Design principle of the fluid 
drive provides a method to start 
loads smoothly, protect against 
shocks and overloads, and save 
power. The fluid in unit is heat 
treated steel shot. A measured 
amount, called the flow charge, is 
contained in the housing, which is 
keyed to the motor shaft. When 
the motor is started, centrifugal 
force throws the flow charge to 
the perimeter of the housing, pack- 
ing it between the housing and the 
rotor which transmits power to 
the load. After a brief starting 
period of slippage between housing 
and rotor, the two become locked 
together and achieve full load 
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Counting Scales 


Pe ata 


For new ways to control your costs... 


take a Plowc:Wide Look at Weighing! 


What’s the status of weighing in your plant? It’s 
important to know because weighing is a vital ele- 
ment in the overall cost control system. Weight 
records directly affect costs, quality, inventory 
control and customer billing. Weighing errors—or 
inadequate weight data—-set the stage for losses in 
output, profits and customer good-will. 

This calls for integration of weighing in a plant- 
wide weighing system . . . the right scales in the 
right places . . . to supply basic records on ma- 


TOLEDO 


terials received, processed, shipped or transferred. 

To learn the job your scales are now doing, we 
invite you to send for the new Toledo Weight Fact 
Kit. It will help you determine how well your scales 
measure up as a weighing system—help you detect 
weighing inefficiencies that drain profits. 


REQUEST YOUR WEIGHT FACT KIT NOW. 


No obligation. Address Toledo Scale Company, 
1415 Telegraph Road, Toledo 13, Ohio. 


HEADQUARTERS FOR 
WEIGHING SYSTEMS 


CUSTOM PRODUCTS FOR INDUSTRY 


REMOTE DIGITAL 
WEIGHTS. Toledos 
automatically 
transmit weights 
to electric office 
machines located 
anywhere. 


—\_ ELECTRONIC 
f ) SCALES give elec- 
~ J tronic wings to 
[| \} a weights; head may 
vi Nel] be located any- 
wtf where. 
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TESTING 
Toledos today test 
a wide range of 
parts; this device 
for leaf springs. 


BATCHING 
SYSTEMS 
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interlock bat- 
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all the EXTRAS are standard 


with 


pacemaker 


CYLINDERS 


Member of 
the National 
Fluid Power 
Association 


You save 40% space when you 
switch from outmoded tie rod 
cylinders to the T-J Spacemaker! 
It’s stronger, too! Fits right into 
automation programs in countless 
plants. Delivers top performance 


@NEW exclusive ingenious cushion designs... 
Super Cushion Flexible Seals for Air... 
New Self-Aligning Master Cushion for Oil. 


@STRONGER than outmoded tie rod design, 
proven through actual tests. No tie rods to 
stretch. 


@ SOLID STEEL HEADS throughout the full line. 


@ COMPACT DESIGN eliminates tie rods, in- 
creasing the strength and reducing mount- 
ing space required, providing extra room 
for adjacent equipment. 


@ HARD CHROME PLATED body bores and piston 
rods ... assure you of long trouble-free 
service. (Standard at no extra cost.) 


@ METALLIC ROD SCRAPER, nor just a wiper, 
a removes foreign matter from the 
rod. 


@PILOTED PACKING GLAND with extra long 
bearing. Additional strength and support 
to the piston rod. 


@ Oil pressure to 740 p.s.i. AIR to 200 p.s.i. 


DELIVERY 


f #EA0S with TE 80056 4 
‘ 


/ 40% 


T / space 
{T-S] T-S] 1-3) / saveo 


and dependability with a big plus 
in advanced features. Wide range 
of styles, capacities reduces 
man-hours and costs in all kinds 
of push-pull-lift jobs. Off-shelf 
delivery in 64,000 combinations! 


NEW LITERATURE—Send today for new Catalog SM56 
\ with complete engineering details on Spacemaker line. 
Write The Tomkins-Johnson Co., Jackson, Mich. 


G2) TOMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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speed. Units are available for 

loads as high as 150 hp. Dodge 

Mfg. Corp., Mishawaka, Ind. 
Circle 449 on Page 17 


Paper Tape Unwinder 
Item 450 


Device can feed any standard 
tape widths to automatic transmit- 
ters, computers, typesetters, type- 
writers, readers, comparators, veri- 
fiers, or business machines. An in- 
tegral tape guide takes tape from 
the center, or start of the accu- 
mulated roll, and feeds to inputs 
at any angle or direction. The unit 
automatically adjusts to the re- 
quirements of the input. Unwinder 
consists of a light weight reel-pan 
with a centered cone that rides 
freely on nylon bearings. Friction 
is negligible. It is available in 8 
and 12 inch capacities, is convert- 
ible from either size to the other. 
Whiteford Laboratory, 420 Market 
St., San Francisco 11, Calif. 

Circle 450 on Page 17 


Hydraulic Accumulators 
Item 451 


Piston-type accumulators are 
adaptable for shock absorption 
purposes to keep pressure constant, 
smooth out the operation and pro- 
tect the other units in the sys- 
tem from the damaging effects of 
excessive momentary peak surges 
of pressure. The accumulators are 
also useful as auxiliary or emerg- 
ency sources of hydraulic power. 
A v-o-ring design of synthetic rub- 
ber provides long seal life and 
trouble-free sealing. The line in- 
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cludes 14 models ranging in oil 
capacity from 10 cu in. to 10 gal, 
and four inside diameter sizes rang- 
ing from 2 to 7 inches. The units 
can be mounted in any position. 
Industrial Hydraulics Div., Parker 
Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio 

Circle 451 on Page 17 
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Item 452 

Device is suitable for use with 
a probe for level control in the fill- 
ing of containers, for temperature 
or pressure control where a mer- 
cury column or Bourdon tube con- 
tacts the relay; precision measure- 
ment at the anvils of a microm- 
eter; cortrol of oil refining ap- 
paratus and electronic’ sorting 
equipment. Model 3003 can oper- 
ate with as much as | megohm 
in series with the contacts. Relay 
action is initiated by an external 
contact connected to the input cir- 
cuit and the current through the 
contacts is less than 10 millionths 
amp with 500,000 contact 
resistance. 

Input power is less than 0.00005 
w and the output circuit can carry 
up to 600w. Relay operates from 
115v, 50-60 cycle power input. 
Contacts are double double 
throw with 5 amp resistive load. 
Monitor Controller, 99 Grove St., 
Rockland, Mass. 

Circle 452 on Page 17 
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Plate Magnet 
Item 453 


Device is designed to remove 
tramp iron from flowing material 
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Mechanized painting 
eliminates human errors 


se 


a” 
. - DO FG ON 
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DeVilbiss Automatic Contour Spray Machines are a vital part of the finishing lines in the 
world’s most modern plants, turning out gleaming finishes in a variety of colors at low cost. 


DeVilbiss 


consistently turn out paint jobs to per 


automatic spray machines 


fection . . . on products of practically 
any size and shape. Split-second timing 
and accurate gun positioning cuts paint 
waste to a minimum, and ensures abso 
lute uniformity of finish on every part. 
And 


high-volume production at remarkably 


these cesults are attained with 


low cost! 
But it takes more than just ordinary 
spray equipment to do the flawless, 


cost-saving jobs that are demanded 


Simultaneous painting of exterior and interior 
of these 5-gal. pails is typical of versatility, 
efficiency of DeVilbiss automatics. 


meets this demand 
know-how that 
combine the full knowledge of mate 


DeVilbiss 


with experience and 


today. 


rials, production methods, and spray 
techniques with the most versatile, 
efficient automatic 


spray equipment 


that’s available. 

Why not let us test run your product 
in our Customer Lab — without obliga 
tion — for a report of actual costs, plus 
projected savings over your present 
system? Our nearby representative will 


gladly make the arrangements. 


THE DEVILBISS COMPANY 
Toledo 1, Ohio 


Santa Clara, Calif. « 
London, England 


Barrie, Ontario 


Branch Offices in Principal Cities 


FOR BETTER SERVICE, BUY 


a TE et 


DEVILBISS HELPS YOU GET THE MOST FROM THE SPRAY METHOD 
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in chutes, spouts, ducts, or on con- 
veyors. An offset air gap prin- 
ciple concentrates the magnetic 
force directly over the first pole 
piece. Tramp iron cannot speed 
up as it approaches the magnet 
face. It enters the magnetic zone 
abruptly and is effectively held at 
the air gap. Unit is available in 
three sizes according to strength 
of pull, Series 100, 200, and 300. 
Each size comes in widths from 6 
to 48 inches. Stearns Magnetic 
Products, 635 S. 28th St., Milwau- 
kee 46, Wis. 

Circle 453 on Page 17 


Thermostatic Flasher 


Item 454 
Line of thermostatic flashers has 
normally open types for lamp loads 
and normally closed types for in- 
ductive loads. Capacities are up to 
600w ac. Flashing rate is 20 times 
per minute for units rated to 100w, 
12 to 16 per minute for larger 
units. An adjusting screw regu- 
lates the proportion of on and off 
time. Units operate on 110v ac or 
de; special units can be supplied 
for voltages from 5 to 220v ac or 
de. Betts & Betts Corp., 213 W. 
14th St., New York 11, N. Y. 
Circle 454 on Page 17 
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Rectifier 
Item 455 
Device can operate either a single 
stepping switch or a group of 
switches, one at a time. Unit recti- 
fies 115v, 60 cycle ac to operate 
115v de stepping switches. Within 
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its ratings, it can also be used to 
operate a relay or a group of re- 
lays. It can be mounted on either 
of two surfaces by two No. 6-32 
machine screws. C. P. Clare & Co., 
3101 Pratt Blvd., Chicago 45, IIl. 
Circle 455 on Page 17 


Magnetic Storage Drum 


Item 456 
Unit is suitable for process auto- 
mation systems and buffer storage 
applications. Motor, drive, mount- 
ing base, bearings, and drum hub 
are mounted on an aluminum plate. 
It can be installed in a standard 
19-inch rack. Drum _ diameter, 
speed, read/record heads, and as- 
sociated circuitry can be selected 
to suit individual] requirements. 
Electronics Div., Monroe Calcu- 
lating Machine Co., Morris Plains, 
N. J. 
Circle 456 on Page 17 


a 
Limit Switches 


Item 457 


Units suitable for industrial ap- 
plications where restricted space is 
a prime factor in switch selection. 
Forged aluminum alloy _roller- 
arm actuators and a high electrical 


rating are features of line. Model 
1LS1 (shown) has an adjustable 
head assembly that can be mount- 
ed in any of four directions. A 
flush-mounting unit, Model 7LS1, 
is available. Electrical ratings for 
the switches are 10 amp, 120, 240, 
480v ac; %hp, 120v ac, 1 hp, 240v 
ac, 0.8 amp 115v, de, 0.4 amp, 230v 
de, 0.1 amp, 550v de. Pilot duty 
rating is 600v ac max. Switches 
are sealed and the actuators can be 
field adjusted through 360 degrees 
and positively locked in any posi- 
tion. Micro Switch Div., Minneap- 
olis-Honeywell Regulator Co., Free- 
port, IIl. 

Circle 457 on Page 17 


Magnetic Amplifiers 


Item 458 


Devices capable of close control 
of heater temperature in electric 
furnaces and for other applications 
where kw of power must be con- 
trolled by milliwatt signals. 

Units are available in sizes rang- 
ing from 0.5 to 10 kw, with input 
resistance of 2000-20,000 ohms, 
and input ranges of 0.5 ma, 0-15 
ma, 4-8 ma and 0.20 ma. They 
are completely wired ready for in- 
stallation and connection into ex- 
isting control systems. Vickers 
Electric Div., Vickers Ine., 1815 
Locust St., St. Louis 3, Mo. 

Circle 458 on Page 17 


Speed Reducer 


Item 459 

Unit features instant reversing, 
while running or stopped, without 
reversing the motor. Basic unit 
includes a speed reducer built onto 
a G.C. 48-frame motor which drives 
the reducer through 1:1 helical 


AUTOMATION—December 1957 





P&B PROGRESS 


HIGH SHOCK CRYSTAL-CASE RELAYS 


gears running in oil inside the 
housing. Output speed can be set 
from zero to 400 rpm. Different 
speeds in each direction can be set 
by remote control or manually. 
Different models deliver 10, 15, 
or 20 inch pounds constant torque. 
Motor is rated 115v, 60 cycle, single 
phase, and can be operated in any 
position. Revco Inc., 1900 Lyn- 
dale Ave. S., Minneapolis 5, Minn. 

Circle 459 on Page 17 


CRYSTAL-CASE SIZE! PERMANENT MAGNET DESIGN. 
SHOCK: 100g. VIBRATION: 30g 55 TO 2000cps. NO CONTACT OPENINGS. 


SC NON-LATCHING TYPE-—This micro-miniature relay sets new standards 
—in design, in performance, in reliability. Yet the SC conforms to stand- 
ard dimensions and circuitry and may be used to replace ordinary crystal- 
case relays. A permanent magnet in the structure provides at least twice the 


ee 
Wiring Raceway contact pressure found in relays of comparable size. 


Item 460 SL LATCHING TYPE—Unique magnetic latch assures exceptional con- 
Designed to facilitate control tact pressure. A 1 watt, 3 ms. pulse to either coil transfers contacts. Trans- 
panel assembly, wiring raceway is fer time is only 0.5 ms. Has the same exceptional shock and vibration 
molded of a tough lightweight characteristics as the SC. 
phenolic. It does not warp under ‘ 
normal control panel tempera- on am " Selon Er SC and SL Series 
tures; can be installed without spe- a an Engineering Data 


cial tools or hardware. There are 7 Cone See: 5 te ee 550 a 
il @ . : ° coil at 
no metal parts. A feature of the 24 - DC). Pas 


raceway is the Lok-Slot construc- Trancfer Tienes 0.5 AS men. 
tion that accepts wires readily, and ‘ : Terminals: (1) Plug-in for microminiature 
holds them securely while they are receptacle of printed circuit board. 


‘ . s (2) Hook end solder for one #20 AWG wire. 
being connected. Stahlin Brothers Sastoenens taematiealiy coated. 


Inc., 232 Maple St., Belding, Mich. | ; | CONTACTS: Arrangement: 2 Form C. 
Circle 460 on Page 17 | Material: Gold flashed palladium. 
SL =} sc “ee Load: 2 amps @ 28 V. DC, resistive; 1 
be 359 MAK ~39MA— omp @ 115.V. AC, resistive. 


GENERAL: Insulation Resistance: 10,000 Pressure: SC—13 grams min.; 
megohms, min. SL—16 groms min. 
Breakdown Voltage: 1,000 V. RMS. COIL: Power: Approx. 1.0 watt at Nominal 
Shock: 100g. Voltage. 

Vibration: 30g 55 to 2000 cps.; 0.195” Resistance: SL—40 to 1400 ohms; 
mox. excursions from 10-55 cps. S$C—35 to 1250 ohms. 
Temperature Range: -65°C. to +-125° C. Duty: Continuous. 

Weight: 17.5 grams (5/8 oz.). MOUNTINGS: Bracket, stud and plug-in. 


P&B Standard Relays are available at your local electronic, electrical and refrigeration distributors 


Teflon Sealed er : Potter $ Buumnfield. ine. 


Device gives universal resistance ‘ 
PRINCETON, INDIANA - SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


to fluids. Features include a Manvfacturing Divisions also in Franklin, Ky. and Laconia, N.H. 
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unique tubing end seal and a new 
piston rod bushing seal which per- 
mit use of sealing rings; adjustable 
screw with a self regulating lock 
seal is located opposite the ball 
check and is interchangeable with 
it. Seals do not have to be changed 
when different fluids are used or 
high temperatures met. Plastic is 
inert to virtually all fluids, includ- 
ing nonflammable fluids, and is re- 
sistant to temperatures up to 500F. 
New design of the seal is a com- 
bination of the Teflon seal and a 
confining shoulder of metal which 
restricts expansion of tubing, re- 
sulting in a metal to metal zero 
clearance. Miller Fluid Power Div., 
Flick-Reedy Corp., 2040 N. Haw- 
thorne Ave., Melrose Park, Il. 
Circle 461 on Page 17 


Speed Control 
Item 462 


Control system is suitable for 
remote or automatic operation on 
special applications. Designed for 
operation of any shunt or com- 
pound de motor to 14 hp from a 
standard 117v ac power supply, 
Model SC-!, provides’ variable 
speed from zero to full motor 
speed at constant torque, forward 
or reverse. Motor control can 
maintain any desired speed uni- 
formly, regardless of line voltage 
variations as high as 20 per cent. 
An adjustable dynamic brake is 
incorporated in the unit to provide 
any desired degree of braking. 

Armature power is supplied from 
a tube rated at 2.5 amp, with 30 
amp instantaneous peak rating. 
Grid bias is supplied by a trans- 
former through a rectifier-filter 
network. Bias voltage is con- 
trolled by tandem potentiometers 
mounted on a single shaft, polar- 
ized to add positive voltage as bias 
voltage is reduced, permitting the 
selection of desired motor speed. 
Front panel controls include speed 
selector, brake selector and for- 
ward-off-reverse switches, power 
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on-off switch, and pilot light. 
B & B Co., 3124 E. 14th St., Oak- 
iand, Calif. 

Circle 462 on Page 17 


Wheel-Roller Conveyors 
Item 463 


Portable conveyor features a 
Quick-Eez coupling. Both ends of 
the conveyor sections are identical, 
and each section is a complete unit 
independent from adjoining ones. 
Conveyors are equipped with ex- 
tended end plates which fit down 
into slotted tops of the tubular 
stands, and eliminate the need for 
hooks and rods. This feature elim- 
inates end-for-end shifting and re- 
duces conveyor set-up time. Cou- 
pling design is available for both 
straight and curved mobile con- 
veyor sections. Conveyors are of- 
fered in four standard sizes to pro- 
vide adjustable heights from 12 to 
48 inches. Hand lever provides 
positive lock for supports at se- 
lected height. E. W. Buschman 
Co., Clifton & Spring Grove Aves., 
Cincinnati 32, Ohio. 


Circle 463 on Page 17 


Hollow Shaft Gear Motor 
Item 464 


A hollow shaft mounting per- 
mits driving of shafts in any posi- 
tion with a floating power unit. A 
simple torque arm ties the gear 
motor down. Double-enveioping 
worm gearing with a helical pri- 
mary allows high output torque 
ratings. Large taper roller bear- 


ings are used to lengthen service 
life. 

A high load carrying capacity is 
obtained with the hour glass de- 
sign worm that meshes with a 
throated gear. The two gears 
wrap around each other. All teeth 
in both gears are straight sided 
and tangent to a common circle, 
and in contact the full depth of 
the teeth. One-eighth of the gear 
teeth is always in mesh and the 
resulting high area contact be- 
tween worm and. gear teeth 
spreads unit loads over a greater 
area. Cone Drive Gears, Div. of 
Michigan Tool Co., 7171 E. Mc- 
Nichols Rd., Detroit 12, Mich. 

Circle 464 on Page 17 


Printed Circuit Relay 
Item 465 
Relay is adaptable to low volt- 
age sensitive applications, and for 
requirements where one relay must 
perform a number of switching 
functions with minimum input 
power. They can be furnished 
with great resistance to shock and 
vibration, and to withstand wide 
temperature variations. Unit is 
rated to 230v ac, with full wave 
rectification for operation from 20 
to 400 cps. Contact combinations 
such as snap action, time delay, 
and heavy current contacts can be 
furnished. Magnecraft Electric 
Co., 3354D W. Grand Ave., Chi- 

eago 51, Ill. 

Circle 465 on Page 17 


Rotary Inductor 


Item 466 

Unit can be used as an electro- 
mechanical dividing head, a multi- 
speed data transmission system, a 
high precision position servo, an 
electronic backlash-free gear ratio, 
a high speed _ electromechanical 
phase shifter, or an angular pick 
off. Device is designed to per- 
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Scully-Jones 
“TOOLITROL” System 


reduces tool costs and downtime 


on vital transfer lines 


At the Sterling Chassis Parts Plant of Ford Motor Com- 
pany, Sterling Township, Mich., cutting tools are changed 
in groups, rather than individually, with Scully-Jones 
“Toolitrol’” boards and presetting tools performing the 
following functions: 


1. Preset counters in the panel signal the tool-changers when 
each cutting tool in the machines reaches its optimum number 
of cuts. 


2. Presetting tools at the board make it easy to adjust one set 
of sharpened tools in holders to exact depth while another 
set is producing in the machines. 

3. Presetting tools and preset cutting tools with holders are 
stored in the ‘“Toolitrol” panel, clearly identified by station 
and spindle. 


A fast team method of tool-changing takes maximum 
advantage of the “Toolitrol’”’ system. A tool-changer and 
setup man are assigned to each transfer line—a total of 
six men. Nine other jobsetters form a pool from which 
teams of men are drawn to quickly change groups of tools 
on any one of three lines. When the ““Toolitrol”’ light signals 
that any one tool has reached maximum life between sharp- 
enings, counters for other tools are checked, and all tools 
closely approaching the change period are changed at once. 
Thus, the total number of downtime periods is greatly re- 
duced. At the same time, sharp 

ened, preset tools from the 

““Toolitrol” panel are quickly and Ask your Scully-Jones 
easily inserted in the machine representative about 
reducing the length of each down- 
time period. 


a free showing of 

Down with Down 

time and Up with 
Production 


PRECISION HOLDING TOOLS 6 
“Precision Holding” 


for holding precision 


SCULLY-JONES AND COMPANY, 1930 SOUTH ROCKWELL ST., CHICAGO 8, ILL. 
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AUTOMATION REQUIRES 
GREATER EMPHASIS ON es 
PROTECTIVE MAINTENANCE (ame 


ETT ii 


HOUR METER 


HOUR METERS 


TAKE AWAY THE 
GUESSWORK! 


The Hobbs AC Hour Meter indicates operating time of any machine or equip- 
ment powered by alternating current basic time data essential in the study of 
utilization and production methods and vital for protective maintenance 
programs. Wide range of applications — small, compact, easy to install. Rugged- 
ly built and sealed against moisture and dust Powered by an accurate synchron- 
ous motor specially designed for this instrument. Easy to read — tells at a glance 
accumulated time of operation to 10,000 hours, showing 1/10th hours. Also 
available in 100,000 hour models. 


@ Ask your supplier ... or write direct for 
Catalog AC-587 with complete information. 


Ped TL 


perenne | PRR 


Ty ee ee DS SPRINGFIELD, ILLINOIS OELETE) 
Circle 699 on Page 17 


THOMAS CASTERS & WHEELS 


“JOB SUITED” 
to the Size 


of your Loads... 


right for 
yall s Floors 


WRITE FOR 
CATALOG NO. CW-56 


THOMAS TRUCK & CASTER CO. 
720 Mississippi River ‘ Keokuk, lowa 


3 


AS) 


THOMAS MAKES ALL KINDS OF TRUCKS, SKIDS, CASTERS AND WHEELS 


Circle 700 on Page 17 


form in a manner similar to that of 
a conventional resolver that has 
been geared up 180 to 1. Line in- 
cludes a 3-inch unit, accurate to 
5 seconds of arc, a T-inch unit 
with an accuracy to 2 seconds of 
are, and a 12-inch unit with ac- 
curacy to 1 second of arc. Far- 
rand Controls Inec., 4401 Bronx 
Blvd., New York 70, N. Y. 

Circle 466 on Page 17 


) 


Indicator Switch 
Item 467 

Designed for pulsing remote 
controlled relays and _ indicating 
their operation, indicator switch is 
also suitable for a variety of low 
voltage indicating and switching 
applications. A pushbutton bulb 
lens assembly provides fast re- 
placement from the front of the 
panel. Projecting less than one 
inch behind the panel, switch has 
a maximum diameter of °% inch, 
and up to 225 can be mounted in a 
square foot. 

Location of the bul» in the lens 
cap places the bulo filaments 
above the surface of the panel and 
gives an indication that can be 
seen at 180 degrees. Electrical 
layout of the switch allows it to 
be wired as a momentary contact 
pushbutton style indicating switch 
or as a_press-to-test indicating 
light. The assembly is provided 
with five external terminals, four 
of which are tabs. The other is a 
12 inch lead of #28 stranded wire. 
The purpose of one of these tabs 
is to enable a series of lights to be 
wired by jumpers from one to an- 
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other. Alden Products Co., Dept. 
TS-7, Brockton, Mass. 
Circle 467 on Page 17 


Reports 5Ow Paint Saving 
with RANSBURG NO. 2 PROCESS 


Electrostatic Spray Painting 


That's because Ransburg No. 2 Process puts the 
paint on the product instead of up the stack 


Aluminum housings, hung four 

to a fixture, are uniformly painted 
electrostatically as the conveyor 
makes a loop around the Ransburg 
reciprocating disk unit. Eight 

hand sprayers formerly were 


Ultrasonic Transducer ee ee 


Item 468 Regina's finishing department 

Suitable for industrial cleaning 
and degreasing applications, Model 
M-203B can operate continuously 
with 400w of electrical input pow- 
er. Conversion efficiency of the 
transducer is 40 per cent. A sound 
pressure of one million dynes/cm* 
results in the vicinity of the trans- 
ducer when radiating into open 
water with 100 electrical watts in- 
put to the structure. Unit can be 
mounted in any position. Operat- 
ing frequency is 26 kc; impedance 
is 150+ 3100 ohms. Massa Lab- 
oratories Inc., Hingham, Mass. 


Circle 468 on Page 17 The Regina Corporation, Rahway, N. J., replaced hand 


spray with Ransburg No. 2 Process to paint their 
twin-brush Floor Polisher and Scrubber, and their 
Electrikbroom. 

Now, a single reciprocating disk unit automatically 
handles the work which formerly required eight hand 
sprayers. Even with increased production, Regina is 
using 50% less paint. Quality of the work is improved 
with maximum uniformity on all parts. 


NO REASON WHY YOU CAN'T DO IT, TOO! 
Want to know what Ransburg No. 2 Process will do 


Strip Chart Recorder 


Item 469 

Adaptation of ball and disc in- 
tegrators to strip chart recorders 
allows a larger number of readout 
methods. A synchronous motor 
for integrating against time is pro- 
vided, and to integrate against 
inches the chart drive itself is 
used. Some of the readout meth- 
ods that are suitable include use 
of a visual counter operated from 
electrical pulses obtained from out- 
put contacts, with the manual re- 
set mounted in any number of po- 
sitions; use of an _ Identichart, 
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for you in your finishing department? If your present 
production justifies conveyorized painting, let us prove 
the many cost-saving benefits which can be yours. 
Write for our No. 2 Process brochure which pictures 
many on-the-line examples of electro-coating on a 
wide variety of products, and describes our free sur- 
vey service. 


nb ELECTRO-COATING CORP. 
Indianapolis 7, Indiana 


Circle 701 on Page 17 





printing in digital form on the 
chart of the same recorder; and 
conversion of electrical pulses into 
pips along the edge of the chart 
with a special marginal pen as- 
sembly provided to draw every 
tenth pip in the opposite direc- 
tion. Royson Engineering Co., 100 
N. Penn St., Hatboro, Pa. 

Circle 469 on Page 17 


Pressure Controller 


Item 470 
Device has rupture-proof bel- 
lows unit. Model 237 has differen- 
tial pressure ranges from 0-20 
inches W.C. to 0.50 psi with static 
pressure ratings up to 6000 psi. 
Control actions include on-off, dif- 
ferential gap and _ proportional; 
proportional plus reset or pro- 
portional plus rate are optional. 
Unit has a supply pressure of 
20 psi and an output of 3-15 
psi with 6-30 psi optional. Barton 
Instrument Corp., 580 Monterey 
Pass Rd., Monterey Park, Calif. 
Circle 470 on Page 17 


NSA 


Stepping Motor 
Item 471 


Bidirectional device translates 
pulses to incremental shaft posi- 
tions. It is suitable for rotation 
of potentiometers, counters, rotary 
switches, and control mechanisms. 
A magnetic clutch indexes the 
shaft. The clutch and _ detent 
mechanism are mounted between 
two solenoids whose armature 
plates face each other. The clutch 
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rotates with one or the other of 
the energized armatures to which 
it has been magnetically attracted, 
eausing shaft rotation. Solenoid 
de-energizing returns the armature 
to its original position while the 
clutch and shaft are held in dis- 
placed position by the detent. The 
clutch surfaces provide a braking 
action at the end of each step for 
higher inertia loads. Angular in- 
crement per pulse is 36 degrees in 
either direction at a maximum 
stepping rate of 15 per second. A 
load capacity up to 2 lb in. start- 
ing torque at 20C is_ provided. 
G. H. Leland Inc., 123 Webster St., 
Dayton 2, Ohio. 

Circle 471 on Page 17 


Program Controller 
Item 472 

Device is capable of machine 
tool and welding positioner pro- 
gramming, work station control for 
assembling machines, and dipping 
machine programming. A vernier 
dia! or revolution counter type 
control is set on the panel for each 
position or rate that is to be estab- 
lished. In programmed sequence, 
each dial or counter assumes com- 
mand of the setting of a gear mo- 
tor operator. This shaft-mounted 
gear motor establishes the position 
of a tool, the setting of a variable 
speed drive or valve, or the loca- 
tion of an assembly table or in- 
dexing device. 

The gear motor is designed to 
mount in place of handwheels or 
control cranks providing automatic 
sequencing through the use of this 
combination. The controller in- 
cludes built-in anticipation and ac- 
curacy adjustments that signal 
the gear motor to slow down as 
the desired setting is approached, 
eliminating overtravel and hunt- 
ing. The controller is designed to 
handle operators from  sub-frac- 
tional to 10 hp. Gear motor can 


be furnished in explosion proof or 
standard’ enclosure. Commands 
can start from controls set at the 
panel of the controller, from re- 
motely located potentiometers, o1 
from punch card reading devices. 
Sequencing control is’ provided 
with reset accuracies of 1/5 of 1 
per cent of full scale as standard 
and with higher accuracies avail- 
able in special models. Jordan Co. 
Inc., 3235 W. Hampton Ave., Mil- 
waukee 9, Wis. 

Circle 472 on Page 17 


Timing Rela 
g Relay 
Item 47: 
Small, compact pneumatic tim- 
ing relay is suitable for use in re- 
stricted space requirements of ma- 
chine tool control panels. Relay 
measures 2! inches wide by 75% 
inches high. It has an adjustable 
timing range of 0.2 second to three 
minutes with an accuracy of +10 
per cent. The device can be con- 
verted from on delay to off delay 
operation without the need of spe- 
cial tools. Class 9050, Type B, 
can be used on circuits up to 600v 
ac. Square D Co., 4041 N. Richards 
St., Milwaukee 12, Wis. 
Circle 473 on Page 17 


Pushbutton Station 
Item 474 


Line of pushbutton control sta 
tions features a base mounted con- 
trol mechanism and front acces- 
sible wiring terminals. Reversible 
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NEW 


The Honeywell 
Proximity 


Switch 


End sensing proximity switch 


. - FIRST IN 


ay ; 6 4 H . W i 1 6 if PRECISION SWITCHING 


cae 


Ideal limit switch on automatic machine tools —for use in materials handling control 


— for programming operation of transfer machines in automation equipment. 


Consider these important features of this 
sensational magnetic switching device — 


® LONG LIFE—No moving parts.. 
no vacuum tubes. 


® HIGH SPEED OPERATION — Will operate as many as 600 times 
a minute. 


® EXTREMELY SENSITIVE—Can be operated by ferromagnetic 
surface as small as \% in. square and 1 in. long. 

® RESISTS ENVIRONMENT—Relatively insensitive to ferrous 
chips... potted to permit operation in high humidity, corrosive 
atmosphere, or in presence of cutting oils... protected by heavy 
steel housing. 


(Request Data Sheet Nos. 119 and 130) 


. no electrical contacts . . 


Side sensing proximity switch « 2FA1 


Any MICRO SWITCH field engineer 

will be glad to work with you regarding 
the wide applications for 

this new Proximity Switch. 


Switce 


Proximity switch used to activate 
an engine biock transfer line 


SPECIFICATIONS 


EXCITATION 
100-125 v, 60 cps, 2 watts (nominal) 


OUTPUT 

(a) switch “‘on’’—12 vde minimum into 
250 ohm load; (b) switch “off’’—4 vde 
maximum into 250 ohm load. 


SENSITIVITY 

When a block of ferromagnetic material is 
moved parallel to and within \% in. of its 
pole face, the Proximity Switch will oper- 
ate the control relay 


REPEATABILITY 

When a block of ferromagnetic material is 
moved parallel to and within \% in. of its 
pole face, the Proximity Switch will repeat 
its pick-up and drop-out point within 
3/32 in 


DIFFERENTIAL 

When a block of ferromagnetic material is 
moved parallel to and within \ in. of its 
pole face, the Proximity Switch will have 
a differential distance between pickup and 


drop-out of less than 7/32 in 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Toronto 17, Ontorio «+ FREEPORT, ILLINOIS 


we 
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provides automatic 
batching 


sf 


For sequence or continuous auto- 
matic batch feeding, W-C offers pre- 
engineered, “building-block” systems to 
meet virtually all requirements. 


@ Batch-in or batch-out 

@ Solids and liquids 

@ Single or multiple materials 
@ Ratio batch and proportioning 


In a full range of sizes, you have 
your choice of weigh hoppers, feeders, 
weight transmitters, scales . . . semi- 
automatic or fully automatic controls, 
either “on-the-spot” or remotely lo- 
cated. You also have your choice of 
electric or pneumatic operation plus the 
overall flexibility and economy that 
enly W-C UNITIZED WEIGHING Systems 
offer in fulfilling present and future 
weight batching requirements. 


Write for descriptive literature. 


WEIGHING & CONTROL COMPONENTS, Inc. 
206-C LINCOLN AVENUE, HATBORO, PA. 


Circle 703 on Page 17 
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formed steel base includes knock- 
outs and pipe connections which 
provide wiring from either end or 
straight through. Controls can 
be furnished with one normally 
open contact, one normally closed 
contact, or one normally open and 
one normally closed contact on 
each button. 

The control mechanism can be 
removed from the base by loosen- 
ing two screws. The ac contact 
ratings are 3 amp, 110v; 1.5 amp, 
220v; 0.75 amp, 440-480v; and 0.6 
amp, 550-600v. The de contact 
ratings are 1.1 amp, 115v; 0.55 
amp, 230v; and 0.2 amp, 550-600v. 
Furnas Ek :tric Co., 1128 McKee 
St., Batavia, Ill. 

Circle 474 on Page 17 


. 
Vibration Monitor System 
Item 475 

Device is suitable for protection 
of pumps, motors, blowers, com- 
pressors, centrifuges, engines, and 
turbines. System ignores starting 
vibration and transient shocks 
normal to operation, but is sensi- 
tive to increases in vibration. The 
system includes a Model 65 de- 
tector, for mounting on the pro- 
tected equipment, and Model 651 
A. C. control unit which is wired 
to the detector through a % inch 
conduit. 

In operation, the detector trips 
the vibration exceeds 
the preset vibration level. The 
control unit must reset the de- 
tector in rapid sequence several 
times before the shutdown time de- 
lay relay, selected for a 2 or 5 
second delay, will actuate. The 
unit is held inoperative for a se- 
lected time of up to 120 seconds 
after starting to allow the protect- 


| ed equipment to reach full speed. 


No vacuum tubes are used in the 
system, and the rectifier and 
thermal time delay heater elements 
are off when the system is operat- 
ing. Instrument Div., Robertshaw- 


: 


Fulton Controls Co., 2920 N. 
Fourth St., Philadelphia 33, Pa. 
Circle 475 on Page 17 


Pressure Comparator 
P Item 476 
Instrument is adaptable to data 
reduction systems and can be used 
with any noncorrosive fluid. Com- 
parator relates an unknown pneu- 
matic signal to a reference pres- 
sure. When the two pressures 
reach an equilibrium, an electrical 
contact is opened. Leads from the 
unit can be used to indicate a zero 
differential pressure. Life of the 
device is 500,000 cycles. Fischer 
& Porter Co., 92 Jacksonville Rd., 

Hatboro, Pa. 

Circle 476 on Page 17 


Die Press Control 
Item 477 
Electronic mechanical press con- 
trol prevents tool and die damage 
caused by mechanical overload. De- 
vice is designed for power presses 
using dies incorporating flattening, 
forming, coining, and similar op- 
erations where the closed position 
of the die is fixed by any of the 
above operations. A compensator 
unit automatically adjusts itself to 
normal temperature changes, volt- 
age fluctuations, and all mechan- 
ical changes which occur during 
the running of an automatic ma- 
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chine. Model RI includes a sens- 
ing unit and electronic control. On 
first contact with an _ overload 
caused by jams, improper feeding, 
pileups, oversized stock, tool dull- 
ness, or freezing of parts, the sens- 
ing unit sends an impulse to the 
electronic control unit which re- 
lays this impulse to the clutch 
solenoid, stopping the press imme- 
diately. Wintriss Inc., 20 Vandam 
St., New York 13, N. Y. 

Circle 477 on Page 17 


Parallel Shaft Gear Motor 


Item 478 

Line of gear motors includes in- 
tegrally-mounted and motor-cou- 
pled types. Permanent alignment 
in the gear heads and motors is 
built in, giving longer life for heli- 
cal gears. Protection against oil 
leakage is provided through dou- 
ble seals on honed surfaces on the 
high speed shafts and_ service 
proved seals on output shafts. 
Changing motors is possible with- 
out draining the oil. 

A feature of the unit is the in- 
sulation which incorporates glass 
mica and silicone. All motor hous- 
ings and the smaller gear cases 
are of heat treated aluminum al- 
loy. Electra Motors Inc., Dept. PI, 
1110 N. Lemon St., Anaheim, 
Calif. 

Circle 478 on Page 17 


Worm Gear Screw Jack 
Item 479 
Device is suitable for precision 
jacking, pushing, and pulling op- 
erations, and for linear actuation. 
Jack can be used in any position, 
and is applicable for adjustment 
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“A case for automation’ 


Boxes seal themselves on this 
streamlined Hotpoint packaging line. 
Close tolerance H&D corrugated 
boxes make it work. Result: 

Faster packing, 30% labor savings. 
Better see H&D. 


Te /SHINDE & DAUCH 


3 Subsidiary of West Virginia Pulp and Paper Company 


AUTHORITY ON PACKAGING * SANDUSKY, OHIO 
14 FACTORIES + 42 SALES OFFICES 


A li ll le AR ll Al A ln, lt 
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of roils, or other machine mem- 
bers, loading platform and feed 
table adjustments, raising and low- 
ering of all kinds of production 
equipment, and stabilizing and lev- 
eling mobile units. Device is ac- 
tuated by an aluminum bronze nut, 
which is cast integrally with the 
worm gear and mounted between 
two antifriction thrust bearings to 
withstand bidirectional vertical 
loads. Gear is driven by an alloy 
steel worm mounted on _ tapered 
roller bearings. Jack shown has a 
15-ton capacity and worm gear 
ratio is 8 to 1, with 32 revolutions 
of the worm giving one inch of 
travel. Power source can be either 
manual or motor with reducer unit. 
Four-way miter box assemblies are 
available for multiple systems re- 
quiring synchronization. Jack Div., 
Joyce-Cridland Co., 2027 E. First 
St., Dayton 3, Ohio. 

Circle 479 on Page 17 


7 
Control /Analyzer Unit 
Item 480 

Device is capable of giving a 
continuous analysis of as many as 
four components of a specific gas 
stream. Model 120A consists of 
two instruments which can be 
placed 1500 feet apart and main- 
tain accurate measuring and re- 
cording. The gas control unit has 
a visual and permanent recorder 
readout, an accuracy of +1 per 
cent, and an integrated test circuit 
to facilitate periodic maintenance 
without disassembly. 

Analyzer has a temperature con- 
trol of +2C for operation up to 
110C and provision for true split 
column operation allowing com- 
plete analysis of up to four high 
or low boiling point components in 
a single stream. Heart of the gas 
handling system is a single action 
five-way linear sample _ injection 
valve which duplicates the action 
of five conventional two - way 
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valves. Process Instruments Div., 

Beckman Instruments Ine., 2500 

Fullerton Rd., Fullerton, Calif. 
Circle 480 on Page 17 


+ 
Plastic Flow Nozzle 
Item 481 

Unit is capable of metering 
many of the corrosive fluids such 
as non-oxidizing acids, corrosive 
salts, and weak alkalis, which are 
unsuitable to metal constructions. 
The nozzle, made of fiberglass-re- 
inforced polyester plastic can also 
be used for some alcohols, formal- 
dehyde, refinery crudes, and gaso- 
line, with modified designs to 
handle slurries. 

Model NZRP is available in 
sizes ranging from 2 to 24 inches, 
is suitable for pressure up to 150 
psig and temperatures up to 250F 
on most applications. Feature of 
the unit is an uncalibrated ac- 
curacy within +1 per cent of the 
actual rate of flow. Builders- 
Providence Inc., 345 Harris Ave., 
Providence 1, R. I. 

Circle 481 on Page 17 


Predetermining Counter 


Item 482 
Electric predetermining counter 


has an automatic reset. Five set 
control knobs can establish any of 
the 100,000 possible control points. 
Electromagnetic counting unit per- 
mits the use of a wide variety of 
remote actuators, switches, con- 


tactors, electric eyes, or other sens- 
ing units. This unit plus several 
electrical control circuits allows 
complete remote operation of the 
controlled equipment. Predeter- 
mining control units can be grouped 
in a single central location for set- 
ting the quantities and visual 
monitoring of the accumulated 
counts. Unit operates on 115v, 50- 
60 cycles +10 per cent variation. 
Electronic Control Div., Veeder- 
Root Inc., Hartford 2, Conn. 


Circle 482 on Page 17 


Automatic Grease Cup 
Item 483 
Automatic grease cup eliminates 
greasing of electric motors, pumps, 
blowers, shafts, fans, and other 
machinery by irregular methods. 
Unit includes a neoprene disc 
which can be inflated into a ball, 
holding up to 2 ounces of grease. 
The disc is filled with a standard 
grease gun through a fitting on 
the side. A clear plastic cylinder 
protects the neoprene ball and al- 
lows the maintenance man to see 
the ball as it fills with grease. As 
the bearing uses grease, the ball 
deflates, indicating the quantity 
of grease remaining. Because of 
the compression of the neoprene 
ball and the vacuum created by 
the motion of the shaft, grease is 
fed automatically into the bearing 
only as it is needed. Visiball Mfg. 
Co., P. O. Box 7021, Fort Worth, 

Texas. 

Circle 483 on Page 17 


Cartridge Rectifier 
Item 484 
Cartridges are applicable to in- 
dustrial equipment operating in 
high ambient temperatures from 
—55C to 150C. Some of the appli- 
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cations include mounting in dc re- 
lay housings to eliminate the need 
for separate power supplies; re- 
placing ac relay units in commer- 
cial and _ professional buildings, 
where hum is objectionable; pro- 
viding dc power for _ solenoids, 
counters, variable speed controls; 
and for the supply of power to 
the fields of small de motors. Each 
rectifier is a voltage doubler with 
a maximum rating per leg of 3200 
piv. Two units can be connected 
as a single phase, full wave bridge, 
capable of delivering 1900v dec at 
90 ma for an input voltage of 
2240v rms at 75C. International 
Rectifier Corp., El Segundo, Calif. 

Circle 484 on Page 17 


Hydraulic Control Valve 
Item 485 
Unit provides four positions of 


control; raise, lower, float, and 
neutral; with or without detent. 
The float position on a grader per- 
mits the blade to freely follow the 
general contour of the land, with- 
in the set limits of operation. The 
detent feature permits locking the 
plunger in any desired position. 
Individual checks are built into 
each circuit. 

The positive pilot operated re- 
lief valve in Model 3200 allows set- 
ting the valve to within a maxi- 
mum of 50-lb variation. It can be 
adapted to a wide range of equip- 
ment applications. Unit is avail- 
able with one through six plungers, 
in completely balanced design with 
plungers sealed at each end. Hy- 
draulic Unit Specialties Co., P. O. 
Box 257-D, Waukesha, Wis. 

Circle 485 on Page 17 
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Above: Binks ceramic handling 
pumps send enamel through pipes 
to each spray station. 


Left: As product ports pass in front 
of this Binks vertical reciprocating 
machine, they receive a uniform 
spray applicotion of enamel. 


Below: Hand spraying opplies 
enamel to oreas inaccessible to the 
eutomatic machine. 


“Only Binks could give us 
a circulating system for enamel” 


...Whirlpool Corporation, St. Joseph, Mich. 


“Since we were starting from 
scratch, there was no reason why 
all the latest in finishing equipment 
and technique should not be incor- 
porated in our new plant,” reports 
ceramic engineer, Charles Cook. 


Binks PM 120 regulators make a cir- 
culating system possible. The Whirl- 
pool Corporation wanted centralized 
preparation and mixing control of 
enamel to avoid all the problems 
inherent to having individual pres- 
sure tanks at each spray station. 
Binks finishing engineers recom- 
mended a circulating system which 
would carry the enamel from a cen- 
tral location through pipes to each 
spray station in the plant. Only 
Binks PM 120 pressure regulators 
make such a system possible. In- 
stallations in other plants, such as 


Hotpoint, have proven that only 
these regulators have the ability to 
stand up under the abrasive wear 
and tear of frit. 

Job-tested spraying equipment. Both 
automatic and manual Binks spray- 
ing equipment were installed to pro- 
vide uniform finishing under a 
variety of application conditions. 
All the spray guns are especially 
equipped to take the wear of frit. 


Learn how Binks extensive finishing 
experience and equipment can be of 
benefit to you. Binks finishing engi- 
neers will be glad to show you how 
the proper spraying equipment can 
help you produce better finishes at 
lower cost. There is no obligation. 
Just contact your nearest Binks 
Branch Office or, if you prefer, 
write direct to the address below. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases 


NATIONWIDE 
SERVICE 


Binks Manufacturing Company 
3132-40 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED - DIRECTORY 
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COMBAT RISING PRODUCTION COSTS 
HIGH SPEED INSPECTION 


WITH 


Gaging is an essential manufacturing 
operation just as machining is. Both 
contribute to manufacturing costs. 
When, through improved methods, 
either can be faster, 


done more 


effectively and with less effort, 
production costs drop. 

A case in point is this Sheffield 
Precisionaire checks 32 di- 
mensions simultaneously at the rate 


of approximately 60-75 


which 


cylinder 


blocks per hour. The size classifica- 
tion of each bore is stamped on the 
block. Thus, with selective assembly, 
broad manufacturing tolerances do 
not jeopardize precision fits. 

This is one of the many cost-saving 
Sheffield’s Auto- 
Others 


possible combination of Automatic 


achievements of 


metrologists. involve any 


Gaging with: 
@ Machine Control 


~~. 


Sensing and Prediction 
Feedback 


Sorting by Classification Category 


Completely Automatic Assembly 
If you contemplate reducing your 
costs through automation, utilize the 
ingenuity and_ resourcefulness of 
Sheffield’s staff of Auto- 
metrologists. Write to the Sheffield 
Corporation, Dayton 1, Ohio, 
U.S.A., Dept. 3. 


large 


Hs SHEFFIELD co:c0rzir 


of Bendix Aviation Corporation 


manufacture and measurement for mankind 


Circle 706 on Page 17 
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catalogs 


and literature 


Latest automation information. 


Glue Machine Maintenance 


International Paper Box Machine 
Co., 315 Main St., Nashua, N. H.—60 
page handbook—~—‘‘International Tips” 
contains ideas and suggestions for 
getting the best performance from 
Proper ball bear- 
ing maintenance, method of cleaning 


gluing machines. 
gluepots, how to remove excessive 
vibration, and choosing the proper 
adhesive for use in high-speed fold- 
ing box gluing machines are a few 
Numerous 
drawings and photos help illustrate 
the advantages of using these meth- 


of the subjects discussed 


ds 


Circle 486 on Page 17 


Process Control Instruments 


Swartwout Co., 18511 Euclid Ave., 
Cleveland 12, Ohio--Four bulletins 
lescribe line of process control in- 
struments for indicating, recording 
ind controlling temperature, pressure, 
and level flow. Series A-801 covers 
details on the controller, manual con- 
trol unit, and recorders and indica- 
tors. Tables of specifications are also 
ncluded 


Circle 487 on Page 17 


Marking Equipment 
Industrial Marking Equipment Co. 
Inc., 454 Baltic St., Brooklyn 17, N. Y. 
bulletin—-Line of marking, 
dating, and coding machines is illus- 
trated Technical data on a con- 
veyor line marker, automatic printer, 
and coding attachment are given. 
Circle 488 on Page 17 


8 page 


Rotary Switch 

E. W. Bliss Co., 1375 Raff Rd. 8.W., 
Canton 10, Ohio —4-page pamphlet 
Mechanical limit switch which con- 
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trols the starting, stopping, inter- 
locking, time-motion, sequencing, and 
recycling of machine tools is described 
in Bulletin 33-A. Features of the 
switch are noted and a schematic 
drawing of the operation of a two- 
cam circuit is included. 

Circle 489 on Page 17 


Digital Pulse Decoder 


Electrical Communications Inc., 765 
Clementina S8t., San 
Calif 12 page booklet 
plications of the decoder, an electro- 


Francisco 3, 


Jarious ap- 


mechanical switch which responds to 
pulses formed by a telephone dial or 
other sources, are described. Oper- 
ation, code settings, and installation 
are explained. 


Circle 490 on Page 17 


Electronic Control 


Robotron Corp., 21300 W. Eight 
Mile Rd., Detroit 19, Mich.—-12 page 
bulletin—-Line of industrial electronic 
controls for automated processes such 
is resistance welding, automatic ma- 
chine tools, precision test equipment, 
and safety equipment is described. 
Data on company’s engineering and 
research departments are also includ- 
ed 

Circle 491 on Page 17 


Direct Flame Heating 


Selas Corp. of America, Dresher, 
Pa. 10 page bulletin—-Open heating 
for flame-hardening, flame-annealing, 
brazing, preheating and de-scaling is 
discussed in Bulletin S-1054. Constru- 
tion of a superheat burner is de- 
scribed and the combustion sytem of 
which the burner is a part is ex- 
plained. Illustrative examples of var- 
ious applications are included. 

Circle 492 on Page 17 


For copies use card page 17. 


Adjustable-Speed Drive 


Direct Current Motor & Generator 
Dept., General Electric Co., Erie, Pa 
16 page booklet—-Features and ad- 
vantages of a Speed Variator are giv- 
en in Bulletin GEA-6643. Various 
components in the packaged drive are 
described and illustrated in color. A 
slide rule for determining variablé 
base dimensions of differently rated 

equipment is also included. 
Circle 493 on Page 17 


Groove Grinding 


Jones € Machine Co., 


Springfield, Vt.-6 page 


Lamson 
pamphlet 
Question and answer discussion on 
perpetual form control for grinding 
wheel dressing is given. Examples 
of narrow dimensional limit groove 
grinding on an automated basis are 
noted The method described was 
jointly developed by Jones & Lamson 
and Koebel Diamond Tool, Detroit, 
Mich. 


Circle 494 on Page 17 


Punched Card Reader 
Electronics Div., Peerless Electric 
Co., 1401 W. Market St., Warren, 
Ohio-—5 page bulletin—Line of static 
punched card readers suitable for use 
with industrial processing and con- 
trol systems is described in Bulletin 
XR-7. Operating characteristics, con- 
nector components, and available top 
and bottom plate configurations are 
noted Schematic diagrams explain 
the card reader’s operation. 
Circle 495 on Page 17 


Production Control 


Industrial Nucleonics Corp., 1205 
Chesapeake Ave., Columbus 12, Ohio 
8 page bulletin Mounting ar- 
rangement for measurement and 
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control equipment is discussed in 
Bulletin E-157. Construction, wiring, 
test boards, components, and remote 
installation are explained. 

Circle 496 on Page 17 


Sheet Handling Equipment 


Dexter Folder Co., 219 E. 44th St., 
New York, N. Y.-4-page pamphlet— 
Heavy-duty handling equipment for 
automatically feeding and delivery 
piling ferrous and non-ferrous metal 
sheets is described. Operating speeds, 
load capacities, and specifications are 
noted. Smaller size equipment is 
listed. 


Circle 497 on Page 17 


Die Feeds 


H. E. Dickerman Mfg. Co., 321 Al- 
bany St., Springfield, Mass._-8 page 
bulletin—-Cam actuated die feeds for 
punch press operation are described. 
Features and specifications of 3 inch 
and 6 inch units are noted, and op- 
erating principles explained. Illus- 
trations of typical feed applications 
are included. 


Circle 498 on Page 17 


Flexible Shafts 


S. 8. White Industrial Div., 10 E. 
40th St.. New York 16, N. Y.—12 
page bulletin—Data on line of flex- 
ible shafts for remote control, power 
drive, and coupling applications are 
given in Bulletin 5601. Functions, 
advantages, and characteristics are 
explained. Descriptions of various 
types of shaft casings are noted and 
dimensions for various shafts are also 
included. 

Circle 499 on Page 17 


Processing Equipment 


Sprout, Waldron & Co. Inc., Muncy, 
Pa.— 20 page bulletin Processing 
equipment and systems for use in 
chemical, processing, and paper and 
pulp industries are described in Bul- 
letin 178. Applications and advan- 
tages of equipment such as vertical 
mixers and pelleting machines are 
covered. Lists of materials handled 
by the various types of equipment 
are included. 

Circle 500 on Page 17 


Embossing Presses 


Minster Machine Co., Minster, Ohio 
8 paye bulletin—Knuckle joint em- 
bossing presses for sizing and coin- 
ing applications are described in sec- 
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tion 11, of Series 90. Design and 
construction features are noted, spec- 
ifications given, and photographs of 
typical operations included. A _ sche- 
matic drawing of the recirculating 
lubrication system is also included. 

Circle 501 on Page 17 


V-Belt Drives 


Dodge Mfg. Co., Mishawaka, Ind. 
108 page catalog -Data on V-belt 
drives for power transmision machin- 
ery are given in Bulletin A661. Vari- 
ous sections cover standard, variable 
speed, and special drives; taper-lock 
sheaves; sealed life V-belts; and ta- 
per-lock bushings, and hubs. _ In- 
stallation photos are given, and tables 
noting horsepower capacities, belt 
speeds, center distances, and sheave 
diameters are included. 

Circle 502 on Page 17 


Web Control Systems 


Isotope Products, 1711 Elmwood 
Ave., Buffalo 7, N. Y.—-8 page bulle- 
tin—-Basis weight and moisture con- 
trol systems for the paper industry 
are discussed in Bulletin 19. Ad- 
vantages and applications of systems 
for coating and impregnation process 
control are also noted. 

Circle 503 on Page 17 


Self-Locking Connectors 


Avnet Interlock Corp., 8966 Na- 
tional Blvd., Los Angeles 34, Calif.— 
24 page catalog—Line of connectors 
is described. Specifications, dimen- 
sions, and wiring instructions are 
noted, and a drawing showing lock- 
ing and contact action of the slide 
and hook type connector is included. 
Electrical and mechanical character- 
istics are also covered. 

Circle 504 on Page 17 


Interfloor Conveying Systems 
Gifford-Wood Co., Hudson, N. Y.— 


4 page pamphlet--Automatic inter- 
floor conveying system is explained. 
Advantages of the system are noted 
and schematic drawings show various 
plans. Illustrations of equipment in 
operation are included. 

Circle 505 on Page 17 


Punch Card Control 


Sundstrand Machine Tool Co., 2531 
Eleventh St., Rockford, Il. 6 page 
pam phlet—-Advantages of punch card 
control on a multi-cycle single point 
production lathe are explained. Op- 


erational sequence is given and sche- 
matic drawings included. 
Circle 506 on Page 17 


Instrument Accessories 


Foxboro Co., Foxboro, Mass.—60 
page catalog Specifications, part 
numbers, and prices for more than 
250 instrument parts and supplies 
are given in Catalog 500. Compo- 
nents such as pressure gages and 
flow meter accessories, thermometer 
wells, bushings and flanges, and 
thermocouples are noted and _ illus- 
trated. 

Circle 507 on Page 17 


Engineered Fasteners 


Shakeproof, div. of [Illinois Tool 
Works, St. Charles Rd., Elgin, I. 
20 page booklet—-Cost reduction pos- 
sibilities through preassembly and 
quality improvement in the field of 
fastenings is the subject of booklet. 
Charts and figures show advantages 
of production buying of engineered 
fasteners. 

Circle 508 on Page 17 


Weight Measurement & Control 


Weighing and Control Components 
Inc., 321 Lincoln Ave., Hatboro, Pa.— 
20 page booklet——The assembly of an 
automatic weighing system by “build- 
ing block” techniques, using unitized 
weighing components is discussed in 
Catalog 12. Batching and continuous 
weighing methods are _ explained 
Pneumatic and. electrical weight 
transmitters are also covered. Com- 
pany’s line of conveyor scales and 
weigher-feeders are illustrated. 

Circle 509 on Page 17 


Automatic Stamping Presses 


Brandes Press Co., 6408 Euclid 
Ave., Cleveland 3, Ohio—-14 page 
booklet—-The advantage of automatic 
stamping presses in industry for 
high production operations is dis- 
cussed. Features of the inverted type 
press, with crankshaft located be- 
low the bed, are covered; specifi- 
cations and illustrations are also in- 
cluded. 

Circle 510 on Page 17 


Casting Machine 

Lobeck Casting Processes Inc., 114 
E. 32nd St., New York 16, N. Y.—4 
page pamphlet—Data on continuous 
casting machines for the production of 
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heavy and light nonferrous metals is 
given in Bulletin 571. Billet and slab 
casting techniques are described, and 
details of machine construction and 
operation are noted. Illustrative ex- 
amples of casting operations are also 
included. 

Circle 511 on Page 17 


Air Control Valves 


Hanna Engineering Works, 1765 
Elston Ave., Chicago 22, Ill.—8 page 
bulletin—-Five basic models suitable 
for remote control of master valves, 
directional control of small 
acting cylinders, and for shut-off con- 
trol are described in Catalog 262. 


single 


Flow and piping arrangements are 
covered, and suggested control cir- 
cuits given. 

Circle 512 on Page 17 


Relays & Switches 
Electric Sales Corp., 
Northlake, Ill._-Collection of reprints 
discusses techniques of relay and 
switch design and manufacturing. 
Illustrative examples of typical ap- 
plications are given, and features of 
various relays noted 

Circle 513 on Page 17 


Automatic 


Closed Circuit Television 


Industrial Electronics Div., Techni- 
cal Products Dept., General Electric 
Co., Electronics Park, Syracuse, N. Y. 

12 page booklet-—Principles of op- 
eration in a closed circuit television 
system are explained in Bulletin ECL- 
53. Various pieces of equipment are 
illustrated, their features noted and 
mechanical specifications given. Typ- 
ical equipment arrangements are also 
suggested. 

Circle 514 on Page 17 


Label Imprinter 


Oliver Machinery Co., Grand Rap- 
ids, Mich.—4 page pamphlet—-Machine 
which labels all types of prepackaged 
goods such as food items and indus- 
trial parts is described. Features 
such as rapid changeover from one 
type of label to another, are noted. 
Specifications and illustrations of the 
machine are given. 

Circle 515 on Page 17 


Switches for Machine Tools 


Micro Switch, Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, 
Ill.—8 page bulletin—-Heavy duty pre- 
cision switches for machine tools and 
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other industrial equipment are de- 
scribed Data on the 
basic switch is given 


snap-action 
Actuator de- 
signs for various models are also in- 

cluded. 
Circle 516 on Page 17 


Viscosimeters 


Norcross 247 Newtonville 
Ave., Newton 58, Mass.—-10 page bul- 
letin Automatic viscosity control 
systems are explained. Principle of 
operation and typical applications are 
described, and advantages given. Illus- 


Corp 


trations of various models are in- 
cluded. 
Circle 517 on Page 17 


Shaft Angle Converters 


Instrument Development Labora- 
Mechanic St., Attle- 
4 page pamphlet—Units 


which convert rotary motion into a 


tories Inc., 67 
boro, Mass. 


coded system of numbers is described. 
Design features are noted and per- 
formance data given Characteris- 
tics of available models are also 
listed. 

Circle 518 on Page 17 


Data Processing System 


Systems Div., Beckman  Instru- 
ments Inc., 325 N. Muller Ave., Ana- 
heim, Calif—8 page bulletin—Data 
system for process industries is the 
subject of brochure. The applications 
of systems to present day process 
plant control and provisions for fu- 
ture expansion are described. The 
economics and reliability of auto- 
matic data processing are explained. 

Circle 519 on Page 17 


Hairsprings 
F. N. Manross & Sons Div., As- 
sociated Spring Corp., Bristol, Conn. 
8 page bulletin—Data on _ hair- 
springs for instruments, gear trains, 
clocks, and other fine mechanisms are 
given. Recommended materials for 
specific applications are noted, and 
formulas for calculation of torque, 
stress, and stress concentrations are 
included. 
Circle 520 on Page 17 


Single Spindle Automatics 


Cleveland Automatic Machine Co., 
4932 Beech St., Cincinnati 12, Ohio— 
4 page bulletin — Machines suitable 
for producing such parts as shafts, 
arbors, spindles, studs, pins, and axles 
are described. Construction features 


/ »\ 4. 2 


a ~N ~ I 


» ra 
> 
ak 
a ES 
‘ ? 5% 

ae 
ff 


AO 
Deca Switch 


for your selecting 
and control operations 


This direct-drive impulse-controlled 
stepping switch (reset type) is de- 
signed to perform control and select- 
ing functions in industrial and com- 
munication applications. 

The lightweight Deca Switch of- 
fers exceptional reliability and com- 
pact ruggedness, plus these added 
features: 
® positive stepping action with spe- 

cial locking device to eliminate 

bounce of wipers and off-normal 
contacts when the switch returns 
to the home position; 

e 4 banks of 11 contacts each; 

@ such time-proven XY advantages 
as dust-free vertical wire banks, 
bifurcated wipers, dependable re- 
lease magnet mechanism, and 
long-wearing, case-hardened 
working parts with Parco-Lubrite 
rust-resistant, oil-retaining finish; 
fast operate and release time. 
You can order XY Deca Switches 

in a wide variety of off normal and 

release magnet spring combinations 
to suit your specific requirements. 

Compact and light, the switches are 

4%,” long, 4” wide, 144” high and 

weigh 20), ounces. 

Complete technical details are 
contained in Bulletin T-5001, avail- 
able on request. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELECOMMUNICATION INOUSTRIAL SALES 
111 CARLSON ROAD, ROCHESTER 3, N. Y. 


Circle 707 on Page 17 
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are explained and illustrated. Speci- 

fications and a _ speed chart for 

spindle drive are also included. 
Circle 521 on Page 17 


Air Operated Valves 
Conoflow Corp., 2100 
Philadelphia 3, Pa. 8 page bulletin 
Line of air operated Saunders 
valves is described in Bulletin HB-6. 
Construction details and operating 
characteristics are given. A section 
on sizing data for proper selection 

of valves is also included 
Circle 522 on Page 17 


Arch S8t., 


Liquid Buffing Compound 
Hanson-Van Winkle-Munning Co., 
Grand Rapids, Mich.4 page pam- 
phlet-—-Elements of a buffing system 
which include a pump, master con- 
trol, and spray guns, and methods 
of installation are explained in Bulle- 
tin LC-100. Advantages of the sys- 
tem and finishes suitable for it are 
given. 
Circle 523 on Page 17 


Portable Belt Conveyor 
E. W. Buschman Co., Clifton € 
Spring Grove Aves., Cincinnati 32, 


Ohio 4 page bulletin — Aluminum 
units suitable for heavy duty loading, 
unloading, stacking, and boosting at 
angles up to 30 degrees are described 
in Bulletin 50 AA. Drawings and 
charts of proper operational adjust- 
ments are given; component specifi- 
cations and optional equipment noted. 
Available sizes are also listed. 

Circle 524 on Page 17 


Production Control 

Automation Div., Patterson-Emer- 
son-Comstock Inc., 313 E. Carson St., 
Pittsburgh 19, Pa.—16 page booklet 
Production control through automa- 
tion is the subject covered in booklet 
Basic principles of automation are 
discussed, a definition of the auto- 
mation engineer given, and some of 
the procedures that have been found 
useful in the development of automa- 
tion are also noted. 

Circle 525 on Page 17 


Timing Motors 
A. W. Haydon Co., Dept 
Waterbury, Conn. 


RWP, 
25 page handbook 

Collection of engineering bulletins 
on units such as repeat cycle timers, 
time delay relays, elapsed time indi- 
clocks is 


cators, and _ stop given. 


Numerous illustrations of timers, di- 
mensional drawings, charts and dia- 
grams, and part numbers for relays, 
indicators, and clocks are included 

Circle 526 on Page 17 


Air/Hydraulic Cylinders 

Petch Mfg. Co., 463 York Rd., De- 
troit, Mich 12 page bulletin—Five 
types of cylinders are covered. Data 
on air and low pressure hydraulic, 
high pressure hydraulic, Pemaco air 
and hydraulic, automation standard 
air and hydraulic cylinders of bores 
from 1 to 10 inches, and _ special 
eylinders to 16 inch bore are given 
Dimensions and illustrations of vari- 
ous models are noted 
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Speed Reducers 

Cone-Drive Gears, Div. of Michi- 
gan Tool Co., 7171 BE. McNichols Rd 
Detroit 12, Mich 20 page booklet 
Double-reduction speed reducers in 
ratios ranging from 75:1 to 4900:1 
are covered in Bulletin CD-230. Speci- 
fications are arranged in a convenient 
chart form, making the selection of 
a reducer of the exact capacity, type 
and ratio, a simple matter 

Circle 528 on Page 17 
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Die Rod Headers 


Cold Heading Equipment Div., Wa- 
terbury Farrel Foundry & Machine 
Co., Waterbury, Conn.—8 page bulle- 
tin—Three types of open die rod 
headers are described in Bulletin 
866-A-3. Data on production fea- 
tures, operation, blank handling, 
punches and dies, heading units, and 
drives are given. Illustrative examples 
of parts that can be produced by 
each of the headers are included. 
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Meters and Controls 

Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio—-8 page pamphlet 

Instruments for transmitting, re- 
cording, indicating and controlling 
are described in Bulletin G15-1. Di- 
mensions and applications are given 
and a chart for obtaining detailed in- 
formation on any of the various com- 
ponents is also included. 
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Indicator Instruments 

Hagan Chemicals & Controls Inc., 
323 Fourth Ave., Pittsburgh 22, Pa. 
— 12 page bulletin Instruments 
which measure draft, pressure, dif- 
ferential gas pressure, and tempera- 


ture; or are suitable as receivers with 
pneumatic transmitters for indicat- 
ing flow, liquid level, and other proc- 
ess variables are described in Bulletin 
MSP-121. Diaphragm, bellows, and 
helix type units are covered, and di- 
mensions noted. 
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Control Tubing 


Crescent Insulated Wire & Cable 
Co., Trenton 5, N. J.-10 page bulle- 
tin—-Crescent Armored Multitube, a 
system of installing instrumentation 
and control tubing, is described in 
Bulletin 356. Various types of tub- 
ing are explained and illustrated. A 
schematic drawing of a typical sys- 
tem is included. Data on standard 
construction of tubing is also listed. 
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Automatic Packeting 

Brown Filling Machine Co. Inc., 
Fitchburg, Mass.—8 page bulletin 
Unit which automatically feeds, 
counts, wraps, seals, and codes items 
such as nails, screws, nuts, bolts, and 
washers is described. Specifications 
and features are noted. Other units 
which packet average and large hard- 
ware items are also covered. 
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REMOVE CHIPS, TURNINGS 
AND BORINGS CONTINUOUSLY 
AND AUTOMATICALLY WITH A 


Ve me 


That’s right! The May-Fran 
CHIP-TOTE permits the 


continuous operation of machine 


Screw Conveyors & Feeders 
Canton Stoker Corp., 300 Andrew 
Place, S.W., Canton 1, Ohio—4 page 
pamphlet--Flo-Tube screw conveyors 
which move or feed materials such as 
coal, sand, gravel, sawdust, wood 
chips, and chemicals at controlled 
rates from bins or piles are described 
in Bulletin 957. Illustrations of vari- 
ous applications are included. 
Circle 534 on Page 17 


Air Control Equipment 
Perfecting Service Co., 332 Atando 
Ave., Charlotte 6, N. C.—12 page 
booklet Equipment such as regu- 
lators, filters, lubricators, drain traps, 
and dehumidifiers is described in Bul- 
letin 80. Specifications and design 
features of the various components 
are noted Also covered are acces- 
sories, hose fittings, and extra parts 
Circle 535 on Page 17 


Rust Prevention 
Marvellum Co., Appleton St., Hol- 
yoke, Mass.--6 page pamphlet—-Pack- 
aging paper which prevents corrosion 
of ferrous metal parts is discussed. De- 
sign of the material is explained, and 
types of applications noted. A chart 
listing different grades of paper for 
various requirements is included. 
Circle 536 on Page 17 


tools by eliminating down-time for 

scrap removal . .. skilled workers stay 

on the job... production increases by as 

much as 20%! Versatile CHIP-TOTE conveyors 

are available in a wide range of sizes to serve practically 
any type or size of machine tool. Conveyor speed is 
adjusted to meet the scrap removal needs of the machine. 


ENGINEERING, INC. 
1761 Clarkstone Rd. * Cleveland 12, Ohio 


Write today for your copy of 
Bulletin MF-640. 
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MODEL LF-1 


POST 
x 


Lineal Footage 
Counter 


Connected to any Post 
DECITRON electronic coun- 
ter, the lineal footage device 
provides accurate measure- 
ment of paper, wire, rope. 
sheeted products, etc. 

If desired, a predeter. 
mined length can be “set” 
into a Post preset counter 
and when the lineal footage 
device reaches this length. 
a secondary circuit (i.e. a 
slitter or marker) can be 
activated. 

Dependable, accurate, 
maintenance free. Varied 
“beam hole”, or wheel size 
will permit fractional foot- 
age counting, if desired. 
Write for bulletin LF-1. 


Electronics 
Products 
Division 


POST MACHINERY COMPANY 


Beverly, Mass. 


Circle 709 on Page 17 








=> 


BoBOosNIO 


® Problem 
forur,r 


Readers with problems concerning sys- 
tems, equipment or components for 
automated operations are invited to out 
line them to: The Editor, AUTOMATION 
Penton Bidg., Cleveland 13, Ohio 
Solution suggestions should refer to 
case number and title of the problem 
involved 





Case 1329-P 
Assembling Gas Cartridges 


. I would like to avail myself of 
your service relating to a_ specific 
problem we have. The problem: To 
place a cap and washer assembly 
(cap on top) in the counterbored 
neck of a shell. The shell is supported 
vertically (counterbore up) in an in- 
dexing table. The machine cycles 30 
times per min. It pauses approxi- 
mately 2 seconds per cycle (the ac- 
tual indexing is quite rapid). The 
caps and washers are separate. The 
washers, a cork-neoprene mixture, 
are boiled in glycerin to increase 
their pliability. This practice is nec- 
essary and forms, perhaps, the crux 
of the problem. The glycerin is an 
oily-sticky substance which has a 
high coefficient of friction. We have 
found that a tumbling action will 
mate approximately 80 per cent of 
the caps and washers. The caps and 
washers mav be placed in the coun- 
terbore of the shell separately or as 
an assembly, remembering, in either 
case, that the cap must be on top. 

Further, the cyclic rate of the ma- 
chine may be preset to exceed 40 
cycles per minute if production rea- 
sons warrant it. However, we are 
mainly~-concerned with capping the 
shells at a rate of 30 cycles per min- 
ute. We are planning to adapt pres- 
ent sensing equipment at the next 
index position to probe each shell and 
determine, (a) if the cap and washer 
assembly is placed properly in the 
counterbore of the shell, and (b) if 
there is no cap and washer assembly. 
If either of these conditions prevails, 
the shell will be rejected automati- 
cally... 


Ass’t to Plant Superintendent 


Suggestions For 1168-P 
Conveyorized Storage 


With reference to the subject 
problem, I believe we could readily 
solve it for the reader. We have 
handled a number of similar ones, 
and our more than 30 years of ex- 


perience in precisely this type of 
materials handling problems gives us 
the background necessary to its so- 
lution. 
For example, we recently completed 
a far more complex, but basically 
similar, installation at General Elec- 
tric’s Central Warehouse near Louis- 
ville, Ky. A variety of packaged items 
had to be handled very flexibly to 
storage, direct to shipping, or from 
storage to shipping, in the sequences 
called for by a wide variety of orders. 
The precise methods which could 
be used depend, of course, on many 
factors other than those mentioned 
by the reader. We will be happy 
to have our nearest branch office 
get in touch with him to discuss his 
problem and work out the best and 
most economic solution .. . 
C. W. Johnson 
Mechanical Handling Systems Inc. 


. 


. Please find enclosed a write up 
that Ford Motor Co. furnished on 
one of their storage problems we 
were very successful in solving. We 
are designers and manufacturers of 
custom material handling systems and 
devices Several of them have 
mostly concerned themselves with 
storage problems. 

These storage problems have 
been of two types. One was a float 
point type of storage where accumu- 
lation of items prior to further proc- 
essing had to be solved; the other 
type simply is automatic storage 
of items in a manner to allow auto- 
matic “calling for’ of stored items 
in the amounts’ required for dis- 
tribution, such as filling orders in 
case lots etc. 

Size, weights, quantities, floor plan 
of space available, heights of ceilings 
and bays, whether air is available, 
power available and type, rate of 
production etc.; these are initial ques- 
tions usually required to approach 
an automated storage problem. 

If you can supply the above we 
would be pleased to give you a pro- 
posal on our approach... 


Robert L. Bowdy 
Michigan Production Engineering Co. 


AUTOMATION—December 1957 





Cartons are lifted from packing-station 
area to higher level by Alvey inclined belt 
conveyors at this modern textile mill. 


At left, cases are weighed and checked along spur branch lines, then moved onto belt conveyor en route 
to storage or shipping. “Traffic cop” (at right) assures smooth textile traffic flow by giving right-of-way to 
one packing case and halting the other until intersection is clear, 


profits get a big lift... 
when you install an ALVEY conveyor system 


Your profits just naturally go up...be- analyzing your plant operations. Then, 


cause your materials handlingcostsgodown they recommend a conveyor system that 


... When you install a completely inte- meets your needs. 
grated, Alvey-Engineered conveyor system. 
Bales... bolts... bobbins . . . doff boxes 


. rolls... cartons... all move smoothly, 


Lower your handling costs, speed up 
production, and widen your profit margin 


efficiently, safely, via Alvey. Thoroughly 
experienced in textile mill operations, Alvey 
engineers apply their training and skill in 


call in an Alvey engineer to study your 
individual problem. There’s no obligation 
for consultation! 





ALWEYV_ -. 


ALVEY CONVEYOR | MANUFACTURING COMPANY 


9373 OLIVE STREET ROAD «¢ ST. LOUIS 24,MISSOURI ¢ Branch Offices in Principal Cities 
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THESE MATERIALS FLOW THROUGH THE AIR 


... With the greatest of ease 


Today, more and more industrial plants 
are turning to Fuller to solve their prob- 
lems in handling a wide range of dry bulk 
materials. Fuller pneumatic conveying 
systems have gained such wide accept- 
ance within industry because Fuller has 
engineered its equipment for “automated” 
operation. 


When you have a Fuller system, you 
can save thousands of dollars by buying 
in bulk rather than in bags. There is no 


rity 


pioneers in harnessing AIR 


waste in handling. The most stringent 
sanitation requirements can be met. 


Efficient, peak production is assured 
and at far lower operating costs than 
many other types of conveying systems, 
and your maintenance problems are at 
the minimum. Why not write to Fuller 
Company today—we’ll be glad to send 
you descriptive literature showing you 
how Fuller solves many different prob- 
lems in many types of plants. 


FULLER COMPANY 


PARTIAL LIST OF 
MATERIALS HANDLED 


Alumina 
Aluminum Oxide 
Arsenic Oxide 
Asbestos Dust 
Barite 
Bauxite 
Bentonite 
Borax 
Calcium Carbonate 
Carbon Black 
Catalysts, Petroleum 
Cement, Portland 
Cement Raw 
Material 
Chalk 
Clays 
Coal, pulverized 
Detergent Powders 
Diatomaceous Earth 
Feeds, soft 
Fertilizers 
Flour 
Flue Dusts 
Fly Ash 
Gypsum 
(raw or calcined) 
Lime, pulverized 
Malt 
Ores, pulverized 
Phosphate Rock, 
pulverized 
Resins, synthetic 
Salt 
Silica, pulverized 
Starches 
Sugars, refined 
Talc 


162 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION G42, 
Birmingham « Chicago * Kansas City + Los Angeles * San Francisco* Seattle 3756 
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HOQQduIen 


PROCESS CONTROL AUTOMATION 


By W. W. SPENCER 


Manager, Inspection Service 
General Electric Co. 


PROCESS CONTROL automation is that portion of 
automation that relates to the taking of measure- 
ments, processing the resulting data, and feeding 
back the results for control. This leaves process 
automation as the other side of the coin. Together, 
process automation and process control automation 
make up total automation. 

Process control automation is growing rapidly in 
importance to all of us. Many experts agree 
that in the next ten years larger and larger 
amounts will be spent by industry for automatic 
control of manufacturing. In fact, by 1967, the 
amount being spent today will double and may very 
well triple. Of all manufacturing equipment dollars, 
30 per cent will be spent for quality control equip- 
ment and 50 per cent for control equipment. Auto- 
mation certainly is in the future. 

Automation may be defined as continuous auto- 
matic production. There are, therefore, several steps 
from manual operation to full continuous automatic 
production. These steps start in the manual area and 
move through the mechanization area to automation. 
There will be many justified instances in our busi- 
ness where mechanization will be the nearest to 
automation some processes will come. Other proc- 
esses will never be automated because we are un- 
able to identify and define the specific quality cri- 
teria we should be measuring to produce automation. 
In the petrochemical industry, for example, we have 
a high degree of mechanization based on measure- 


abstracts 


ments like reaction temperature and pressure and 
material flow. However, due to our inability to iden- 
tify accurately the criteria for product mix such as 
fuel oil, kerosene, and gasoline, and the quality 
criteria of the products, we cannot obtain feedback 
data for complete automation, which includes auto- 
matic process control. 


Manufacturing Unlimited 


In mechanical processing or manufacturing, how- 
ever, we do not have this limitation. Instead, we 
have a unique opportunity to reach out toward proc- 
ess control automation, since we can clearly define 
and measure most of the quality criteria involve( 
The temptation, however, is to become trapped by 
thinking only of individual operations and not the 
over-all system. We must systematize any proposed 
mechanization and justify it only in the light of 
what is best for the entire process from raw material 
to finished product. 

Economic benefits must accrue to the total process 
in order to justify whatever degree of automation 
we attempt. Sometimes these benefits come from 
cost reduction, increased production, better quality, 
or just being able to do something we could not do 
in any other way. Thus, a properly evaluated and 
systematized mechanized or automated process, in- 
cluding process control, can be profitable. 

It has been found in some cases that process 
mechanization itself can be profitable, but is handi- 
capped by little or no process control automation. As 
a result, process control has become a_ bottleneck 
The truth of this is borne out by common knowledge 
of mechanized processes where material or product 
is removed from mechanized production for hand 


DEGREES OF PROCESS AUTOMATION 


AUTOMATION 
(Continuous automatic production) 


Fully automatic 


ME CHRRIUET at ee. cae nensne= 
(Mass production) 
Semiautomatic 


Machine or power 


MANUAL wt nce neaneaeeen 
(Unit production ) 


Hand Tool 


Gatintle « «4 tne nde 50 


progress of manutacturing operations 
from manual to automation levels 
For comparison, numbers expressing 
degrees of automation have been as 
signed to each step. Note increased 
requirements for control and labor 
skill as automaticity increases 


yy). Fig. 1—Chart illustrates steps in 
WW 
AW 
WY 
AW 
AW 
IW 


Control and 
labor skill 


Hand.-<<cewcce mama ace 
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DEGREES OF PROCESS CONTROL AUTOMATION 


AUTOMATION. sal 
(Fully automatic contro} ) 


Section control 


System control 


Continuous control------ 


Step control 


MECHANIZATION---......-- 


Programming 
(Mechanical sorting ) 


Semimechanized- - ------—}— 


MANUAL 
(Gaging ) 


inspection and returned to the continuous operation. 
On one cylinder-block line for example, there are 
28 process operations and eight process control opera- 
tions. Of these, 24 process operations are mecha- 
nized above the hand stage but only one process 
control or inspection operation is in this category. 
This is a common situation. 


Yardstick Needed 


It would be helpful to have some way of measur- 
ing our manufacturing level so that we might clearly 
and simply see the situation. Just how much of a 
bottleneck is process control because of a lack of 
mechanization? Since automation is an evolution, 


Classification- - - -------- 


Fig. 2—This 
chart of Fig. 1 
control (inspection) aspect of manu 
facturing Need for 
measurement skill increases with leve 


chart corresponds to 
but covers proce 


control and 


of automation. 


Control and 
measurement skill 


= 


we should be able to set down the principal steps 
one climbs from bottom to top and match our at- 
tainment; i.e., how far up the ladder we have to 
climb for process mechanization and process control 
mechanization. Fig. 1 shows one way to depict the 
evolutionary ladder for process automation. Note as 
we progress up the ladder we require an increasé¢ 
in the amount of control and also labor skill. 

Now to construct a corresponding ladder for proc- 
ess control automation, Fig. 2. Again, as in proc- 
ess automation, the start is in the manual area and 
progresses upward to full automation with increasing 
control or skill also in the upward direction. 

By combining on a scaled grid the scale of prog- 
ress for process automation, Fig. 1, with the scale 


Plan your Special Purpose Machines 
AROUND G4/ ANS ON, STANDARD INDEXING MACHINE CHASSIS 


“SON-ERIE 


T 


N 


P 


Series B & C Turret 


These standard units offer you a 
basic chassis for a wide range 
of special purpose and automatic 
machines. They give you substan- 
tial savings in cost and eliminate 
much of your engineering time. 


Write for Bulletin 356]. It de- 
scribes the complete line of Swan- 
son Standard Index 
Machine Chassis, 
and shows how they 
help to reduce the 
cost of your auto- 
mation program. 


OF INDEXING MACHINE CHASSIS 


none 


Series H Turret Series t Auto-Tran Straight Line Series K Turret Index 


SWA 


14 EAST EIGHTH ST., 


‘ medi 
appli 


Index Models—for 
um and tight 


ations, 


Indes Models— 
for heavy duty 
applications 


E R ! , PA. Indexing Chassis—tor automatic 
or semi automatic assembly and 


processing operations 


AUTOMATIC 


Modets—tor heavy duty 
applications with center 
column tool mounting 


AND BUILDE OF SPECIAL MACHINES 
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for process control automation, Fig. 2, we can in- 
dicate the status of automation for both process 
and process control for any manufacturing cycle. 

Such a display, Fig. 3, permits us to recognize the 
relationship between process and process control 
automation for each type of operation or point in 
the manufacturing cycle. It also permits us to 
average the difference between the two through nu- 
mercial indexes. In the case shown in Fig. 3, for ex- 
ample, they would be process mechanization 48.6 aver- 
age index number and process control mechanization 
28.6 average index number. We clearly see by either 
relationship that there is a long way to go in auto- 
mation—especially in process control automation. 
We can also use this diagram as a basis for de- 
termining our greatest need and the area of great- 
est potential improvement. 


Aids to Analysis 


Before proceeding to correct these unsatisfactory 
relationships, let us consider some other helpful 
tools for more completely analyzing how to take 
corrective action. First, answers to these questions 
should be found: 1. What are the quality charac- 
teristics that we can measure and use to control 
the operation? 2. Are these measurements properly 
organized in respect to the total manufacturing sys- 
tem? 3. Can we make available sensing elements 
for these measurements? 4. Will the sensing ele- 
ments feed out usable signals for the control system? 
5. Is this mechanization economical? 

With this information in preliminary form at hand, 
we may construct four definitions applying to the 
specific operation we wish to upgrade through mecha- 
nization and automation. These are definitions of 
the measured quality criteria, the transducer or sens- 
ing device, the data processing, and the data feedback. 

The next step is to break down the automation of 
our operation into progressive operational steps or 


KE Manua! | Mechanization Automotion 
Y ——— ns 
O — Process 


4 — Process control 


——_ 
automatic 


tion 
Section control 


y 
Step control 


Au tomatic 
Programming 
Unit 


Semiautomatic 
Full 


Classification 


Machine 
| Semimechanized 


tland tool 
Gage assist 


“a 


Process and process 
control cycle 


EC 


Continuous control 


| Hand 

| Ge 

System 
System control 


< 


Receiving and incoming 
material control 





/ 


od 
fd 


Contributing first 
operation 


Second operation, etc 
Subassembly 


Final processing 


Final assembly 


——+— --+ —+— 


Product acceptance, 
quality auditing 
and snipping 


10 20 30 40 50 60 70 80 30 
Degree of Automation 


Fig. 3—Pictogram shows the status of automation of process 
and process control operations for a particular product. De- 
grees of automation shown are obtained from Fig. 1 and 2 for 
each element of cycle. Other products may require different 
cycle element listings. 
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Absolute control! 


BECKETT = 


VES ee aa is 


Model © Beckett Wi-Cyclic Air Velve. 
Also made in twe springloaded styles 
—Hedel 88 ball point for com op- 
erating, Model BSL for straight line 
actuation. Speo! end nuts, or optional 
exhoust type speed controls may be 
used for velocity odjustment. 


Now available with any of 7 spool types, Beckett 
“Basic Series” Valves with adjustable stroke spool 
provide positive piston control at high cyclic rates 
for an unlimited range of uses in many fields. 
Extremely small size makes them ideal for use in 
machine tools and other mechanisms—inexpen- 
sive, too! 
Built in 3-way and 4-way types for use with— 
AIR or NON-CORROSIVE GASES: NPT Sizes '/,, '/,, 
and '/, Mod.; 5-port Dual Exhaust; 150 PSI 
pressure, or vacuum service. 
HYDRAULIC: NPT Sizes '/,, '/, and 3; 4-port Single 
Exhaust; 1500 PSI pressure. 


6% A complete line of advanced- 
design air and hydraulic contro! 
valves. More than 150 models— 
solenoid, manifold, piloted, sole- 
noid piloted, lever, cam roller, 
spring center, detent and com- 
binations of these actuators. 
All spool types: 2 position, 
3 position, float piston, open 
center, closed center, servo, port 
exhausting center position. 


All carried in stock for im- 
mediate delivery. Write for com- 
plete valve catalog or detailed 
information on Hi-Cyclic Valves 
to meet your specific requirements. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST 


lam AG Cae amet s vB 


1085 WAYNE ROAD, WILMINGTON, OHIO 
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NEW! 


from 


EXACT 
WEIGHT... 


Basic Weight Classifier 


for sorting of items by weight 


Exact Weight’s new Basic Classifier, employing 
Shadograph Scales with photocell controls, pro- 
vides light signals which indicate correct weight, 
or over or under within pre-set limits. Accuracy 
is increased far beyond the scope of visual sensi- 
tivity. Any number of classiifications can be ob- 
tained, from 2 to 128, and items of any shape 
or size can be handled in a capacity range from 
2000 milligrams to 100 pounds. 


The control system not only provides light 
signals, it may be used to actuate automatic 
transfer mechanisms, chart recorders for sta- 
tistical and quality control, and to operate count- 
ers or alarm signals. 


Write for Bulletins 3333 and 3347. 


Sales and Service 


from Coast to Coast 


THE EXACT WEIGHT SCALE CoO. 
907 W. FIFTH AVE., COLUMBUS 8, OHIO 
in Canada: P.O. Box 179, Station S, Toronto 18, Ont. 
BETTER QUALITY CONTROL... BETTER COST CONTROL 
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elements and mesh these with our definitions and 
decide the degree of automation desirable for such 
elements. Finally we go back and review our first 
five questions and four definitions and integrate our 
total knowledge into one single answer—the degree 
of automation we should have for this operation. If 
we wish we can make this three-step analysis—ques- 
tions, definitions, and operational elements—and from 
it determine a point for process control automation 
on our diagram. Thus, we find our total story of 
process control automation available to us in one 
pictogram. Fig. 3 will then be a complete diagram 
against which we can plan our future. At this point 
we should note any upgrading of the process auto- 
mation beyond that shown which should cause us 
to re-evaluate our diagram. 

The average example we have picked here may 
not be too far from any specific operation you may 
desire to analyze. Experts say that only 30 per cent 
of our industrial processes will be automated in the 
next ten years. Many of these processes will only 
be mechanized, as there will be no economic reason 
to do more; or perhaps technical knowhow will be 
lacking. In any event much can be done with what 
we have available today. 

From a paper entitled, “This is Inspection Automa- 
tion” presented at the Eleventh Annual Convention 
of the American Society for Quality Control in De 
troit, May 1957. 


DESIGN FOR MANUFACTURE 


By KURT O. TECH 


Vice president, Engineering 


Cross Co 


Detroit, Mich 


IN RECENT YEARS considerable progress has been 
made in the ever increasing mechanization of pro- 
ductive processes in the manufacturing industries 
This progress has been so rapid that a new word 
has been coined to describe it. It is called ‘“Automa- 
tion.” Analysis shows that most of this progress 
has come about through the mechanization of ma- 
terial handling between machining, cleaning, gaging, 
and assembly operations. When we consider the 
costs of moving parts around a manufacturing plant 
it becomes quite clear that here a fertile field ex- 
ists for the reduction of over-all production costs 
It was recently estimated in one of our large electri- 
cal manufacturing concerns that material handling is 
responsible for about 25 per cent of the total cost 
of the product, and almost 40 per cent of the total 
labor cost. 

The primary contribution of companies such as the 
Cross Company, has been in the developing of means 
to integrate machining and assembly operations with 
the material handling equipment required, so as to 
provide automatic processing. As we progress in 
this field there are two general areas of limitation 
which must be continually overcome as we advance. 
The first involves our own experience and the limits 
of our own technology. The second involves the 
limitations imposed by the design of the product be- 
ing processed. 
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Fig. 1—Two types of crankshaft bearing cap assemblies. De- 
y s easier to handle for machining than design (b), 


as shown in Fig. 2 and 3 


Product designers generally are well aware of the 
effects which the design of a component can have 
on the cost because of the machining operations re- 
quired. They know that surfaces which must be 
contour machined, rather than machined as planes, 
have increased cost. They are aware of the fact 
that angular holes, whether they be drilled, tapped, 
or bored, are more expensive to produce than hori- 





@ Will double your 
shearing capacity 


@ Requires only one operator 


e Easily installed without rework 


to your present shear 


@ increased accuracy. 
1/64 


7 Nae) 
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zontal or vertical holes. The fact that the greater 
number of different angles of holes which exist on 
a part increases the number of machining stations 
and the cost of capital equipment is also well known. 
Closer tolerances, I am sure, mean higher cost to 
most designers. Our experiences with the product 
designers of our customers indicate to us that they 
are coming more and more to appreciate the need 
for proper locating and clamping points because it 
assures them of a much better chance of having 
the part machined to drawing specifications. 

Not nearly as well known or understood is the 
effect which the design of a part can have on costs 
through the handling, storing, and assembling of 
such parts. Many times insufficient consideration 
given to these problems in product design results 
in excessive costs in their manufacture. While much 
of our thinking at the present time regarding such 
designs is in the field of mass production, I believe 
that in the future such thinking will also have to be 
applied to the lower production industries. 


Design for Handling 


In the machining of parts in automation type 
machine tools it is necessary that provisions be in- 
cluded on the part, either as a part of its func- 
tional design or as an addition, to permit its being 
carried through a series of machining operations 
easily. This normally involves means of guiding and 
supporting the part between operations and means 


DIXIE HIGHWAY 
FAIRFIELD, OHIO 
PW 2-458] 
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for locating it accurately during successive machin- 
ing operations. 

If they are not provided on the part, and at times 
they are impossible to provide, it then becomes neces- 
sary for us to locate and clamp the part on a pallet 
which does provide such guiding and locating means. 
This pallet then carries the part through the machine 
for its various machining operations. After being un- 
loaded at the far end it is necessary to return the 
pallet to the front of the machine to load another 
part. This adds considerably to the capital cost be- 
cause the pallets.and the pallet return mechanism 
are equipment which would not be required if the 
part could be guided through the machine by itself 
and located and clamped in each station. 


Design for easier handling often presents the prod- 
uct designer real difficulties, but many times very 
slight differences in design can mean large differences 
in outlay for the capital equipment necessary to ma- 
chine the parts. As an illustration of this, Fig. 1 is 
a drawing of two crankshaft bearing cap assemblies. 
Each of these assemblies carries all of the bearing 
caps for one engine in one casting. It is the normal 
practice in the automotive field to do all of the ma- 
chining operations with the caps connected as shown, 
then saw them into five separate pieces in a final 
operation. 


Parts of this type are usually made on an in-line 
transfer machine. In such a machine it is necessary 
to move these bearing cap assemblies between ma- 
chining stations. The best way to do this is to slide 


soe 
| 


ystem for transferring beoring cap assem 


blies of Fi 1 (a) desian through oan in-line transfer machine 


the part along on guide rails as is shown in Fig. 2. 


and 3. These illustrate both types of bearing cap as- 
semblies. One is basically a block of cast iron with 
a single protrusion along the center of one side of 
the four intermediate caps. This protrusion contacts 
one of the three guide rails and permits very easy 
handling of the part. The other has a large cir- 
cular head on the main bearing cap. Because of 
this it was impossible when designing a machine to 
provide a simple guide. The result was a consider- 
ably more complex transfer mechanism, involving a 
motion transverse to the direction of transfer, to 
support the part during its transfer. Naturally 
since it was a more complex mechanism it has been 
a more troublesome mechanism to maintain in the 
field. The cost of the equipment to manufacture 110 
bearing caps of the first type per hour was 45 per 
cent greater than the cost of the equipment to 








“PIG-TAILORING”’ 


. . . + @ revolutionary new 
mechanical process for higher 


production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 


“PIG-TAILOR” *.. 


“SPIN-PIN” *.. 


The “PIG-TAILOR” plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 
training time. 


PIG-TAILORING provides: 
« Uniform component position 6. Individual cut and bend lengths. 
. Uniform marking exposure. 7. Better time/rate anolysis. 
. Minioturization spacing control. 8. Closer cost control. 
“S” leads for terminols. 9. Invaluable labor saving. 
“U" leads for printed circuits. 10. Immediate cost recovery. 


PIG-TAILORING eliminates: 
. Diagonal cutters. - Broken leads. 
. long-nose pliers. . Short circuits from clippings. 
- Operator judgment. - 65% chassis handling. 
- 90% operator training time. . Excessive lead tautness. 
- Broken components. 10. Haphozord assembly methods. 


* PATENT PENDING 


BRUNO-NEW YORK INDUSTRIES hie atpnbtadbehiep 


DESIGNERS AND MANUFACTURERS OF ELECT 
460 WEST 34th STREET S 
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manufacture 180 bearing caps of the second type per 
hour. Much of this additional cost can be attributed 
to the design of the latter bearing cap. 

If thought had been given to this guiding problem 
by the product designers the bearing cap stud bosses 
on the intermediate bearing caps could have been 
aised 0.25 inch as shown in Fig. 3. This would 
have enabled us to use a simpler form .of guiding 
and would have reduced the initial price of the ma- 
chine and the maintenance costs of operating the 
machine. 


Automatic Assembly 


Automatic assembly of parts in the manufacturing 
field is becoming more and more common. Here too, 
the design of the various components to be as- 
sembled can have a tremendous effect on the cost 
of the equipment required and in many instances in 
determining whether or not the parts can be as- 
sembled automatically. 

To outline for you some of the requirements of 
product design to help simplify automatic assembly, 
I would like to review the steps involved in an auto- 
matic assembly machine: 

1. The basic part of the complete assembly must 
be carried through the machine. 

2. This basic part must be accurately located at 
various assembly stations so that the components to 
be assembled to it can be brought into proper 
position. 

3. The components to be assembled to the basic 
part must be properly oriented in the machine. 

4. They must be distributed to the required point 
on the machine for assembly with the basic part. 

5. They must be positioned accurately relative 
to the basic part while being assembled. 

Along with these five steps I have just outlined 
there are five product requirements which will make 
automatic assembly considerably easier: 

1. The basic part must have proper guiding sur- 
faces accurate enough so that the part can be moved 
through the assembly machine without the use of 
complex transfer mechanisms. 

2. The part must have accurate locating holes or 
surfaces so that it can be positioned properly in the 
various assembly stations. 

3. If any of the parts must be positioned a cer- 
tain way for assembly, external means to indicate 


“APPROX..25 ADDED 
TO PROVIDE GUIDE 


eee 


Fig. 3—Raising the stud bosses on bearing cap assemblies of 
Fig. 1 (b) design by 0.25 inch would permit simple guiding 
shown. instead, a complicated support means is required be- 
cause of the large circular head on the main bearing cap. 
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‘ Double-end machine equipped with 
ss two Holomatic drill units. Avatlable 


be in three high- production models, 


‘CUT DRILLING- 


Model 24 — Holomatic 
Drill Unit Electric Motor 
Driven Spindle 


Model 14 — Holomatic 
Drill Unit Air Motor 
Driven Spindle 


Model 24 — Holomatic 
Unit For Drilling and 
Tapping 


Model 24—lHolomatic 
for Deep Hole Drilling 


Automatic Drill Press: 
Available in four base 
dengths with 1, 2,3 0r 4 
Holomatic units verts- 
cally mounted. 


TAPPING TIME 


@ The modern high - production 
method for all automatic spindle 
type operations. Available as indi« 
vidual, self-contained power head 
units for installation on existing 
production machinery or as com- 
plete base-mounted machines with 
automatic controls. 

Holomatic units operate on shop 
air line pressures for thrust and 
feature a self-contained hydraulic 
system for positive, accurate spindle 
travel and feed regulation. Traverse 
and feed rates are infinitely adjust- 
able. Automatic, manual cycling, 
skip drilling, stops or dwell opera- 
tions are easily arranged. Built-in 
air control valve simplifies set-ups 
and cuts installation time. Holomatic 
units operate efficiently at avy angle. 

Amazingly versatile, accurate, the 
Holomatic systems can be quickly 
and easily set-up for single or mul- 
tiple operations. A Holomatic system 
in your plant will quickly and easily 
pay for itself through savings in 
time, money and tools. 

Survey your production equip- 
ment now and visualize how easily 
and economically a Holomatic unit 
or complete system could boost 
your production rates. 


Write today for complete information, 
specifications and prices ...or, ask your 
Hause representative for an actual, 
obligation-free demonstration of the 
Holomatic System right in your plant} 


MACHINES, INC. 
MONTPELIER, OHIO 
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TIME DELAY CONTROL 


OF AIR OR HYDRAULIC 
CYLINDERS 


| 


VALVES os 
TIME DE 
CONTROL SWITCHES 


Pneu-Trol Valves combine in 
a short, compact body, a ta- 
pered fine thread needle for 
extremely accurate air or oil 
flow control and a floating 
retro ball check, which 
permits full flow in the opposite 
direction. Retro ball floats in 
most sensitive position to seat, 
requiring only a slight differ- 
ential pressure to fully open 
or close it. Check valves and 
needle valves, incorporating 
single function features of 
Flow Control Valve are also 
available. All valves made in 
5 female pipe sizes: 14" to 4%’. 
Valve bodies made from brass, 
aluminum, steel or stainless 
steel. 


bat eels es 
CONTROL SWITCH 
FOR PRECISE DELAY 
OF WORK CYCLE 


Provide controlled adjustable 
time dwell of solenoid operated 
air or oil supply valves. Range 
between 14 and 60 seconds in 
20 to 1 ratios. Compact— 
simple—foolproof—rugged 

Easily mounted on machine. 
Available for various types of 


: : not 
actuation. Typical diagram arlene 


Type LR 


Write for catalogs and ‘c 
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from should be provided on the part for proper ori- 
entation. 

4. Configuration of the various pieces assembled 
to the basic part should be such that they can be 
guided to the proper place for assembly without re- 
sorting to an overly complex distribution mechanism. 

5. Part tolerances on these components must be 
held to permit the proper positioning relative to the 
major assembly. Sometimes it is necessary to hold 
part tolerances closer for automatic assembly pur- 
poses than is necessary in their final function in the 
product. 

In addition to these five factors there are others 
which can have an effect. The location or grouping 
of the various components on the basic part is im- 
portant from an accessibility standpoint. When au- 
tomatic assembly is to be used it is necessary that 
clearance be allowed around the component to le 
assembled in its final position for mechanical assembly 
devices. We usually find that such devices are some- 
what more bulky than a man’s finger or hand. At 
best, close groupings can add stations to an auto- 
matic assembly machine; at worst, they can make 
automatic assembly impossible. 

Angular assemblies are not necessarily extremely 
difficult to handle, but they are usually more expen- 
sive than horizontal assemblies. When the design 
of a product involves mounting of components at 
angles it is important that as many assembly opera- 
tions as possible be handled at the same angle. 

Location of screws on products being considered 
for automatic assembly can also have far reaching 


Fig. 4—Displacing bolt-hole patterns on opposite sides of en- 
gine blocks permits tightening all bolts in one station of this 
automatic engine assembly machine 
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effects on cost. Screws which can very readily be 
inserted and tightened with hand tools can become 
virtually impossible to handle by automatic means. 
Fig. 4 illustrates a relatively close conditon which 
occurred on an engine assembly Transfer-matic which 
we recently manufactured. It would have been very 
possible for the screws on the opposite sides of the 
cylinder head to be directly in line, instead of miss- 
ing closely as they did. This would then have in- 
volved two assembly stations and _ considerably 
greater cost than the one station which was re- 
quired. 

Our analysis of the manufacture of parts which 
must be machined and assembled indicates that if 
full consideration is given to the assembly problems 
during the design of the product, the machining and 
material handling can usually be done without dif- 
ficulty. The design which is easily handled through 
assembly operations will obviously be easily handled 
through machining operations, and if the proper 
clearances are provided for assembly they will also 
be available for machining. 

There are three strong influences on the design 
of any product: 1. The engineering or functional 
design of the product. 2. The appearance or styling 
of the product. 3. The manufacturing of the 
product. 

It is my opinion that the manufacturing influence, 
taking into consideration the latest methods in manu- 
facturing practice, has been accorded the least at- 
tention of the three. This has come about because 


of the difficulty of mechanical design engineers to 
be completely familiar with all of the possible vari- 
ations in manufacturing practice. Those of us who 
are working daily on manufacturing problems and 
techniques have difficulty in keeping abreast. I could 
easily see where most product designers would have 
a job on their hands in keeping up-to-date with the 
technological progress in their own field. 

I believe that the solution to a well balanced de- 
sign will involve a three man team: The design 
engineer, the industrial designer, and the manufac- 
turing engineer. It will be necessary for the manu- 
facturing engineer to participate at the inception of 
the product design in order to do the most good. 
Decisions of the type which must be made involve 
a full consideration of the manufacturing objective, 
as well as the engineering objective. You cannot, 
however, compromise engineering in the interests of 
manufacturing. The right decisions will ease the 
manufacturing job and at the same time keep the 
functional operations which are the goals of the 
engineering designer. Obviously this will require 
men in all three fields who are well aware of the 
problems of the other fields so that design problems 
can be solved by discussions on a common ground 


From a paper entitled, “Designing for Easier Ma- 
chining, Handling, and Assembly” presented at the 
1957 Design Engineering Conference of the American 
Society of Mechanical Engineers in New York, May 
1957. 


MARK IT IN THE PRODUCTION LINE! 


. 


PRINT 
INDENT 
EMBOSS 
BLAST-ETCH 


Integrated marking equipment is a necessity 
today in automated or semi-automated pro- 
duction lines that require a smooth, uninter- 
rupted flow of manufacturing. Regardless of 
the nature of your marking applications . . 
printing, indenting, embossing or blast- 
etching, there’s a Matthews’ marking unit 
specifically designed to correlate with your 
present installations. Write Matthews today 
... Our engineering staff will be glad to furnish 
you with a complete proposal. 


H. MATTHEWS & 


3945 FORBES STREET, 


co. 


PENNSYLVANIA 


Write, call or TWX PG 424 


PITTSBURGH 13, 


Offices in Principal Cities 
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What is your terminal problem? 


Applications requiring 
UL approval? 


imental work 
a ‘id up)? 


? 
Combination terminals? 


Curtis Terminal Blocks Make Better Connections — 
Economically — Quickly. A Type for every purpose. 


ELECTRQ)PUNCH 


Lightning fast controlled im- 
pacts up to 10,000 Ibs... . yet 
can be adjusted precisely 
enough to tap an egg without 
breaking the shell. Your guar- 
antee of flawless production at 

speeds up to 120 blows a minute. 


MARK « STAKE « SWAGE « BEND 
CUT-OFF « RIVET « PUNCH 


Write for free folder 
showing complete line of 
Black & Webster solenoid- 
operated production tools. 


BLACK & STER, Inc. 


Dept. 2, 445 Watertown Street, Newton 58, Mass. 
SOLENOID-OPERATED PRODUCTION TOOLS 
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Copies of patents are available at 25 cents 
each from the Commissioner of Patents 
Washington 25, D.C 


AUTOMATIC NUT TAPPING MACHINE HAVING TOOL 
SPINDLES AND WORK HOLDERS MOVING IN A CIR- 
CULAR PATH 


A chute feeds polygonal nut blanks to a rotating 
circular carrier containing numerous holding 
chucks and tapping units. Motion of carrier about 
a horizontal axis causes nut blanks to be picked 
from chute and positioned in chucks which rotate 
in opposite directions to taps being fed into nut 
blanks. Patent 2,802,224 by Swan Hillman. 


HORIZONTAL GYROFINISHING MACHINE AND METHOD 
Article is transported into a cylinder rotating 
about a horizontal axis and containing abrasive 
material. Rotation of cylinder picks up abrasive 
which performs surface finishing operation on ar- 
ticle. Patent 2,803,093 by Ward F. Diehl and 
Richard D. Purcell, assigned to General Motors 
Corp. 


AUTOMATIC FEED FOR HOLLOW SET SCREWS 

An oscillating hopper moves hollow set screws up 
an inclined track to a downward slide. Lugs ona 
rotating wheel enter hollow end of set screw and 
deposit it on a conveyor belt leading to a feed tube. 
Patent 2,803,377 by Charles A. Wilson, assigned 
to Standard Pressed Steel Co. 


INDUCTION SOLDERING MACHINE 

Articles are coated with a flux containing sus- 
pended particles of solder. The coated portions 
pass through a focused beam of radio frequency 
energy which causes solder to melt and form 
joint. Patent 2,803,731 by Herbert D. Coburn, 
assigned to Texas Instruments Inc. 


PAGING MACHINE 

A turntable contains a groove around its circum- 
ference into which are mounted a number of in- 
dividual removable elements having signals re- 
corded thereon. A reproducing head picks up the 
recorded signal as the turntable is rotated. Patent 
2,804,507 by Richard R. Florac, assigned to Aircall 
Inc. 
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Quick-Releasing 
Fast-Braking 


CLEMATIC F 
BRAKE MOTOR LA 
Simplifies Machine -Magnetic Pole 


starting and stopping ) ee steusien 


*SOLENOIDS AND COILS ARE ELIMINATED. 
BRAKE RELEASED WHEN MOTOR IS STARTED. 
PERMANENT MAGNET SUPPLIES BRAKING FORCE. 
*SCREW DRIVER ADJUSTS BRAKING TORQUE. 
POLYPHASE DESIGNS, 1800,1200, 900 RPM. 





STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 

Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


VARIOUS SPEEDS AND DESIGNS AVAILABLE. 


Lower First Cost -—— Minimum Maintenance Send us your inquiries 


LANSING STAMPING COMPANY 


1157 Se. Pennsyivonic 
Lansing 4, Michigan 
Established 1914 


W rite for data and prices. 


714 "i ~a 


ELECTRIC MOTOR 


213 CHESTER AVENUE ¢ Cl 


Circle 722 on Page 17 


DEPENDABLE MACHINE SUPPORT! 
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Ses-Matic AIR FEED 


for feeding coiled stock to presses 





os 


Amazing in performance, 
outstanding for durability... 


@ Packed with power, speed, 
simplicity, accuracy . . . the 
Ses-Matic AIR FEED handles a 


LEVELING JACKS 


For better machine performance 
set your machines level and keep 
them level! That's the key to in- 
creased production with less 
maintenance! EMPCO Leveling 
Jacks provide a solid, adjustable 
support for machine tools, large 
surface plates, tool room, and 
production equipment of 
all types. Easily installed and 


stable—keep maintenance at a 
minimum. 


VI-SORB Mounting Pads, op- 
tional with EMPCO Jacks, con- 
trol vibration from within the 
machine itself and reduce trans- 
mitted vibrations. Available in 
six styles and 25 models there's 
a EMPCO Jack and VI-SORB 


wide range of press feeding 
jobs—mounts directly to the 
side of the press . . . simple 
adjustments when changing 
from one job to another. 
Models available for most 
stock widths, feed stroke 
lengths, and stock thicknesses 
up to .187 inches. Unit can be 


located, EMPCO Jacks keep Mounting Pad for your every 


your equipment level and machine leveling requirement! moved from press to press. 


WRITE TODAY FOR KLLUSTRATED BULLETIN AND PRICES! 


SPECIAL ENGINEERING 
SERVICE © INC. 


THE ENTERPRISE MACHINE PARTS CORPORATION 8163 Livernois © Detrelt 4, Mich. 


2738 JEROME AVENUE + DETROIT 12, MICHIGAN 
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MIGHTY 


Single Ram, Double 
Acting Air Cylinder 


SPACE and WEIGHT 
maczsio When You AUTOMATE! 


Douttie Ram, Doub! . . 
maine Ar ylinder You are sure to find these miniature but 


MIGHTY pneumatic cylinders, valves and 
accessories most useful for automatic 
work and control applications, especially 
MAC-385 where savings of weight and space are a 


Spring Return, Single ! 
Acting Air Cylinder MUST 


Clippard’s versatile line of air compo- 
nents are “‘precisioneered” for millions of 
‘yy. cycles of trouble-free operation. Small and 
MAN-12 easily mounted, they fit most anywhere to 
12-Port Manifold help automate your present work opera- 
tions, or to improve equipment you are 

now designing. 


one 


: Put these mighty midgets to work for 
MAV-2 & 3. = you, NOW, to increase production and im- 
2 and 3-Way prove work quality AUTOMATICALLY. 


— WRITE TODAY FOR FREE LITERATURE 
AND ATTRACTIVE PRICES ! 


Chippard INSTRUMENT LABORATORY, INC. 


7350-A Colerain Road, Cincinnati 24, Ohio 
Manufacturers of R.F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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NEW 


reversible 


GAST 


rotary No. 6 
AIR 


MOTOR 


delivers 


TWO HORSEPOWER 
... weighs only 17 pounds 


Here’s compact, light-weight power with many advantages as 
Original equipment or for plant use! With this new 2 h.p. Model 
6AM, the Gast line of rotary air motors now includes five pop- 
ular sizes from 1/20 h.p. to 4 h.p. 


Some models are available with either foot or flange mountings 
tor horizontal or vertical direct, belt, or gear driving . . . special 
reversible rotation, etc. Gast Air Motors are explosion-proof, 
variable-speed, burn-out proof and low in first cost! 
Write for Model 6AM Bulletin 657 (or specify h.p. that interests 
you) and request ** Application Ideas’’ Booklet also! 
Gast Manufacturing Corp., Box 117-E 
Benton Harbor, Michigan. 

Original Equipment Manvfacturers for Over 25 Years 


GAST @ Aik Motors To 4 HP. 


@ COMPRESSORS TO 30 P.S.I. 
ROTARY @ VACUUM PUMPS TO 28 IN. 
See Our Catalog in Sweet's Product Design File 
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mew books 


MAINTENANCE ENGINEERING HANDBOOK 


Edited by L. C. Morrow, consulting editor, Factory 
Management and Maintenance; 1528 pages, 6 by 9 
inches, illustrated, clothbound, published by McGraw- 
Hill Book Co. Inc., New York; available from AUTO- 
MATION; $20.00 postpaid. 


Increasing automaticity and the need for longer 
continuous production runs are placing greater em- 
phasis on the maintenance function in the modern 
factory. In this handbook, 75 specialists present 
fundamental and advanced techniques needed to as- 
sure dependable operation of production facilities and 
to prolong the life of plant and equipment. Sections 
of the book discuss organization and administration of 
maintenance forces, details of mechanical and elec- 
trical maintenance, maintenance of buildings and 
service equipment, sanitation and corrosion control. 


PLANT AND PROCESS DYNAMIC CHARACTERISTICS 


Clothbound, 246 pages, 542 by 812 inches, illustrated; 
published by Academic Press Inc., New York; available 
from AUTOMATION; $8.80 postpaid. 


sound proceedings of a conference, sponsored by 
the Society of Instrument Technology, held at Cam- 
bridge, England, April 1956, to discuss the dynamics 
of processes. The analysis of closed loop systems re- 
quires a mathematical formulation for the measuring 
system, the regulating unit, the controller and the 
process; the first three elements are reasonably de- 
finable, but the process is less often amenable to 
mathematical definition. It is the purpose of this 
book to describe some current concepts, techniques 
and plant tests aimed at determining process dy- 
namics. 


TRANSISTORS HANDBOOK 


By William D. Bevitt, transistor applications engi- 
neer, CBS-Hytron; 410 pages, 5% by 8% inches, illus 
trated, clothbound, published by Prentice-Hall Inc., 
N. Y., available from AUTOMATION; $9.00 postpaid. 


The ear'y chapters of this practical reference book 
describe transistor types, measurement of their char- 
acteristics, and their properties and behavior in 
circuits. Free use is made of equivalent circuit represen- 
tations, although the mathematics is held to a min- 
imum. The last half of the book contains examples and 
analyses of practical circuits for audio and radio fre- 
quency amplifiers, oscillators, detectors, and complete 
radio and television receivers. Applications in compu- 
ters, test sets, hearing aids and musical instruments 
are also covered. The appendix lists standards, char- 
acteristics and sources for commercial transistors. 
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Compression & Tension Type 


Aircraft cable is strung with spherical steel 

shells in a rigid or flexible housing sealed 

with “O” rings. 3” standard bend radius. 
| %" minimum bend radius. 


Three Types: 


1. Light Duty—Compression Ult. Load 1250 
Ibs.; Ult. tension 960 Ibs. 


2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs. 


3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


Positive remote controls for actuating mechanical, hydraulic 
or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U.S. A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 
complete specifications covering materials, finishes, capa- 


cities. Please address Dept. A-57 
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COMPLETE 
ASSEMBLIES 


OF 


CONTROLS 


FOR YOUR 
PRODUCTION 7 
OPERATIONS ; we Consultation 


and design serv- 
ice is offered 
) without obliga- 
Latest type y tion to reputa- 
components ble firms having 
d to k a specific con- 

ere used To keep trol problem. 

“PACKAGE” assemblies 

at minimum size Write today for new 
illustrated descriptive 


— literature presenting 
Sensory technicians and sow comeest “nach 


engineers are widely ex- j age" controls and in- 
perienced in mechanical formation about their application. 


magnetic, electronic and 
photo-electric circuits or 


sz consmion ters SEMSOLY 


the proper controls to your 
better production use. Jucorporated 


506 Pleasantville Rd., New Vernon, N. J. 


Compact and simpli- 


fied for easy Package Controls to Count, Select, 
accessability. Grade, Guide, Reject and Perform 
All Manufacturing Functions” 
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TWO NEW 
AIR-OPERATED CLAMPS 
with 800 pound 
clamping force 


AO-800 CLAMP 


AODT-800 
DOUBLE TOGGLE CLAMP 


Because you asked for it, Lapeer's vast line of Knu-Vise clamps 
now features four distinct groups of air-operated « lamps. Two 
new 800 Ib. air clamps have been added to the widely accepted 
200, 400 and 1200 Ib. air clamps, thereby rounding out the 
Knu- Vise series. The Model AO-800 clamp is for conventional 
holding operations—the Model AODT-800 for those difficult 
mounting situations 


For complete information on these units and the more than 
150 other models available, write for catalog today! 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


Bent MANUFACTURING co. 


3045 DAVISON ROAD ° LAPEER, MICHIGAN 
WESTERN DIV.: 419 Magnolia, Glendale Calif 
CANADIAN DIV.: Higginson Equipment Sales, LTD., Burlington, Ontario 
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PIN -POINT 


BOTTLENECKS 


Boost production in your 
plant by pinpointing lost 
time of men and machines. 
TR+T provides accurate data 
on any machine, process, 
operation. Records on-off 
time. Gives impersonal 
time-study information, true 2 
cost accounting, anticipation - 
of parts replacement. Con- 
tinuous 4-month tape needs , 
no ink. Used in nation’s 
foremost industries. 
Brochure on request. $65 standard 
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skate wheel, 10-42 
small motors, 8-52 
Automation, 
accounting 
and government, 
and labor, 7-148; 8-40; 
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small motor line 
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Automotive parts manufacture, 8-79 
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12-61 
7-19; 


8-40; 10- 


8-40; 10-73; 


8-52 
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Bakery operations, 10-49 
Balancing, 8-31 
Balow, R. F. 
Lubrication of 
chinery, 8-69 
Banks, automation in, 12-9 
Batching systems, 10-69 
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Beggs, D. 
Handling Devices for Heat Treat- 
ing. 7-62 
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ments literature, 7-128 
Black, D. V. 

Bibliography of 
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Blending control, _9-61; 12-57 
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Bolz, R. W. 

Cloak and Dagger. edit., 12-39 
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Bundler, 8-76 
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Automated Ma- 


10-9, 12 
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measure- 


Literature on 
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equipment, 
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Can reclaiming machine, 
Card reader, 8-153 
Carrier current switching, 
Casting, 9-88 
continuous operation, 8-60 
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Centralized control, 12-40 
Classification automation 
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Close, G. C. 
Computer Control Closes the Loop, 
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systems, 
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Coating cans, 
Coles, R. V. 
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with Electropneumatic Control 
9-64 
Combes, J. J. 
Flow Measuring Devices 
Process Control, 9-47 
Computers, 
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digital programming, 
vet 
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for design, 12-10 
for process control, 9-14; 12-21, 
memory for, 7-71 
printed page reader, 8-35 
transistorized, 8-12;12-12 
translates languages, 8-9 
verbal output, 8-21 
Concrete batching, 10-69 
Connecting rod assembly, 
Contents, 12-3 
Continuous casting 
Contracting service 
Control, 
batching system, 
beer filling, 10-4 
blending, 9-61 
by ultrasonic test equipment, 10-82 
ealendering rolls, 10-80 
eard, 7-27 
circuit troubleshooting, 9-9 
continuous casting machine 
electrical power supply, 10-12 
electropneumatic, 9-64; 11-64 
feed roll, 11-162 
flour weighing, 
flow, 10-84 
gaging, 11-76 
handling system, 11-57 
heat-treating, 11-59 
honing, 11-20 
hopper level problem, 7-130 
hydraulic, 8-49 
machine tools, 8-153 
machines, 12-50 
mechanical-pneumatic, 
numerical, 11-9; 12-50 
optimal, 9-69 
packaging machine, 8-63 
panels 2-40 
photoelectric, 9-167 
pipeline system, 8-22 
pneumatic handling, 10-49 
positioning, 8-143 
power plant, 12-12 
precipitation, 10-16 
pumping, 10-84 
punched card 
reactor, 8-76 
solid-liquid proportioning 
soot blowers, 2-7 
tape, 7-27 
terminology, 7-53 
thickness, 10-80 
transfer machine, 11-49 
transformers, 10-73 
viscosity, 9-61 
weighing, 10-69 
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in-floor, 8-77 
magnetic, 8-52, 77 
overhead, 10-35; 12-73 
pneumatic for cans, 8-44 
pneumatic for flour, 11-62 
pneumatic for grain, 9-80; 11-73 
slat, 8-66 
solid-liquid proportioning, 
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systems, 11-73; 
transfer device, 
trucks, 8-77 
warehouse system, 
wicker, 9-74 
Coolant filtering. 


8-63 
8-44 
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machine, 8-60 


8-9 


10-69 


8-60 


11-62 
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11-64 


11-23 


10-60 


10-60 
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S-74 


11-72 


Coriolis flowmeters, 9-57 


Cost analysis, 11-38 

for automation, 11-38 
Counters, 8-155 
Crankshafts, 10-31 
Crystals, memory 


devices, 12-16 


Data processing. 7-71; 8-147; 
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Data reading, 8-35 
Data storage, 7-71; 8-153 
Data transmission, 8-14; 
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eans, 8-44 
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Flow Measuring Devices 
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for iutomated 
10-73; 12-142 
of continuous production machines 
7-70; 10-151; 12-61 
of electronic equipment 
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machine control, 11-49 
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two-belt friction 
Engineering, systems, 8-154 
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Evaluation pumps 
10-54 
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impact, 8-44 
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Fasteners, 11-164 
Feedback, 12-40 
guging. 8-77 
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Feeders, 7-145 
for fasteners, 11-12 
pneumatically controlled, 9-80 
selectors, 7-40; 12-148 
Feedings, 7-40; 8-152 
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metal sheets, 11-71 
plastic components 
screws nuts, 
thin materials problem 
Filtering coolant, 11-72 
Flexibility of machines, 8-78 
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control, 9-47 
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tubes, 9-52 
Food processing, 8-63 
Forming strip material, 
Furnace control, 11-10 
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11-162 
and 8-79 


11-34 
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9-47 


11-62, 73 
11-162 


10-148 


yaging. 8-77 
components problem, 
in control, 12-139 
in-process, 11-20, 76 
liquid height, 9-14 
on machine tools 
radiation, 10-80 
arment 
handling, 6-92 
packaging problem, 10-148 
as, 
analyzer, 8-153; 
turbines, 10-31 
Gehrig, E. J 
Flow Control in 
Mill, 9-80 
Glass grinding & polishing, 
Grinding 
and polishing 
control, 7-9; 11-76 
crankshafts, 10-31 
feedback control, 
integrated line, 
small motor shaft, 8-52 
Gun drilling, 7-46 
+yroscopic flow meters, 9-57 


10-148 


7-9; 9-77; 11-76 


9-20 


Pneumatic Grain 
11-43 


11-43 


8-77 
9-77 
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Hydraulic Control of Automatic 
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Handling 
back-to-back hobbing 
bakery operations, 10-49 
banking 
bet weer 
billets 
bulk materials, 9-80; 
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lids, 9-167 
11-162 
containers, 9-78 
conveying. 7-145 
electrical components, 
flour, 11-62 
for heat tre 
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9-73 
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presses 
9-S8 
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cases 


10-162 
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for | problem 130 
garment materials, 11-2: 
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in cleaning 
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interfloor systems 
logs, 12-56 
newsprint 
pallets, 11 
plate glass 
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to m 
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warehouse 

Hansford, V. N 
Hydraulic Machine 

Knur 7-HE 
Harrington, J., Jr 
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Heat treating 11-59 
Heater coil 


Heating 
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7-55 
machine, 11-49 
8-66; 11-57 
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ifacture, 8-52 
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8-74 


tools. @ 
system 


Spee 
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titanium forgings, 11-12 
Height adjustment, 7-70 
Hicks, J. R 

Lubrication 

er\ s-64 

Honing control, 11 
Horenburger, W. E 

Sub. Automation 

Budget. 7-51 

Hydraulics 
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control 

eylinders, 10-54 

drive system, 11-162 

machine system, 7-65; 11-47, 49 
10-54 
10-54 
maintenance 
12-74 
indicator, 7 


dio frequency i2 


of Automated Machin 
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issembly Fits 


10-54 


s-49 


tors 


motors, 
pumps, 
systen 
valves 
work 


s-69 


load 


distributor testing, 8-31 
S-44 


Ignition 
Impact extrusion, 
Indexing 
issembly 
in transfer machine 
In-floor conveyor, 8-77 
Information handling, 7-71; 1 
Infrared camera, 11-12 
Infrared detector, 8-24 
Ingredient mixing, 10-60 
In-process gaging. 11-76 
Inspection, 7-33; 8-77 
automatic, 9-169; 12-139 
in transfer 


machine, 11-49 
photoelectric. 


8-153 
ultrasonic equipment, 
Instrumentation, 8-76; 
Instruments 

control continuous casting. 
Insulating wire 12-46 
Isotopes in production 
8-31 


machines, 7-59; 11- 
11-49 


10-83 


9-47 
8-60 


operations 
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Jun, F. G 
Flow Control in 
Mill, 9-80 


Pneumatic Grain 


L 
Laminations, manufacture of, 8-76 
Language translator, 8-9 
Lathes, numerical control, 
Lees, R 

Connecting Rod Assembly, 8-79 
Level control problems, 10-148 
Limit switches, 7-65 
Linear programming, 


12-50 


10-164 
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Linkages, % 

Liquid filling, 10-S4 

Load cells, 10-60 

Loaders, furnace, 7-62 

Loading, 8-152; 12-14, 56 

Lubrication, 8-69 
printing press, 12 


167 
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Machine tools, 11-9 
contour roll lathe 
control, 8-153 
developing for 
ie clamps 
drilling, 10-62 
luplex trunnion 
gaging for, 11-7 
grinding, S-77; 9-77; 10-31 
hot feeder, 10-12 
lathe, 9-73 
lubrication, S-69 
presses, 9-73 
radial drawing $727 
remote control, 8-10 
spar mill, 8-22 
tape controlled, 10-66 
tracer led, 8 
transfer, S-36, 7S 11-49 
turning, 10-31 

Machines 
issembly, 7 


continuous 


11-23 


1utomation 10-9 


10-14 


type 8-36 


-51, 
casting 
development of, 12-61 
winding 12-12 
electrical testing, 10-151 
fabric finishing 12-72 
hydraulic, 8-49 
inspection, 10-151 
inspection problem, 11-34 
knurling, 7-65 
leather processing, 11-14 
lubrication of, 8-69 
numerical control, 7 
nut tapping, 12-148 
paging, 12-148 
painting, 12-19 
pneumatic, 11-64 
powdered metal 
printing press 
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tabs, 7-130 
reads printed matter, 5-Jv 
replacement policy, 9-155 
strip packaging, 5-63 
surface finishing i2 
testing, 11-26 
tire inflating 
welding, 12-66 
wire insulating, 12-46 
wire-wrap connection 11-56 
Magnetic amplifiers, 10-164 
Magnetic 
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isk units, 7-72 
equipment applications 
memory units, 7-71 
starter, 8-24 
tape units, 
type flow 
Magnets, 
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ceramic, 10-12 
Mail sorter, 8-36 
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preventive, 7-33 
Manufacture of 
1ir frames, 7-S2 
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utomobile parts, 7-46 
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bicycle tire beads, 7-: 
blower wheels, 7-45 
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tranformers 
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11-47 
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duct 
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sintering, 58-9 
12-73 


index sheets 


148 


12-36 


separators, 9-74 


8-77 


7-76 


meters, %-53 


applicati« 
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8-79 


problems 

issemblies 
10-73 

10-31 


control 
crankshafts 
design for, 12 
diecastings 
fan motors, 8-. 

freight car wheels, 12-7: 
index sheets & tabs. 7- 
ink cartridges, 11-71 
laminations, 8-52. 76 
magnetic tape, 10-83 
mica parts, 8-10 
motor frames, 8-78 
motor laminations, 8-52 
motors, 8-52 

of thread rolling 

oil filter shells, 9-73 
plate glass, 11-43 
roller bearings, 10-9 
rubber coated fabric, 10-80 
skate wheels, 7-59; 10-42 
soldering printed circuits 
teflon bearings, 10-12 
telephone apparatus 
thermostats, 8-140 
threaded fasteners 
veneer, 12-56 
Manufacturing 
Mass flow meters 
Materials handling 


162 


12-61 
9-85 
processes 
9-57 


10-49 


7-148 
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siaterials, in manufacturing, 7-148 
Measurement, electrical, 7-1 
of flow, 9-47 
Measuring, 8-77 
liquid level, 9-23, 167 
mechanical displacement, 
stresses, 9-12 
temperatures, 11-14 
thickness of sheets, 12-12 
vibration, 9-12 
web density, 9-167 
Memory 7-71; 11-62 12-16 
Metals 
etector, 7-16 
oining technique, 12-14 
Metals, detector, 7-16 
Metalworking, 9-35 
Meter relays, 7-14 
Metering pumps, 9-56 
iquids. 10-162 
Microfilm 


or drawtr 


7-145 


storage, 7-9 
ecard storage, 7-12 
M 
liography of Literature 
ectrical Measurements 7-128 
Miller, L. D 
Control of 
11-49 
Milling. numerical 
Minard, R. A 
Contir 
9-61 
Mixing liquids & 
Moisture control, 10 
problem, 11-34 
Moisture test, 8 
Moritz, J. M 
Basie Pneumatics for 
11-64 
Motors 
frame manufacture, 8-78 
hydraulic, 10-54 
reversing problem, 11-34 


Transfer Machine 


control, 12-50 


mtrol of Viscosity 


ious C 
solids, 10-60 
148 


152 


Automation, 
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Needle bearing assembly 12-60 
Neklutin, C. N 
Automation 

Engineered 
reactors 
control 
9-86 


flow 


Requires 
11-38 


Economics 
Accounting 
11-16 
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yuclear 
yumerical 
it iking 
uta disk 
vutrunning 
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Operations research 
Optimal controller 
Order picking, 8-74 
Orientation of parts 
Orienting. screws and 
Orifice plates, 9-50 
Oven 
fabric 
magnetic 


12-50, 61 
meters, 9-O4 
S-69 

11-164 


9-69 


fed, 7-49 
8-79 


being 
nuts 


12-80 
manufacture, 


finishing 


tape 10-83 


Packaging 
12-14 
food products 
machines, 8 
Painting, 12-31 
Painting systems 
Paulson, C. C 
Integrate Heat Treating 
Automation, 11-59 
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For Plus Advantages 
Numerical Control, 12-50 
Philosophy 
1utomation 
establishing 
10-73 
special 
Photocells 
photoelectric 
Photoelectric inspection, 8 
Pilot lines, 8-21; 9-19 
Pilot tubes, 9-51 
Piston, flow meters, 9-55 
Planning for 1utomation 
10-73 
Plant 
9-155 
Plating. wire 
Pneumatic 
‘conveying, 11 
conveying problem 
handling, 8-44; 9-78, 80; 10-49 
hole test & blowout, 11-49 
machine systems, 11-64 
motion control, 11-64 
power units, 11-14 
Polishing plate glass 
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control 


cans 
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12-19 


Through 


Specify 


8-40 
automated facility 
machines 


tape readers 


8-40 


renewal ind replacement 


10-67 


10-148 
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device, 8-140; 9-40; 12-61 
in transfer machine, 11-49 

Positive displacement flow 
9-54 

Presses 
automated, 12-50 
control, 11-20 
lamination, 8-76 


meters, 


printing equipment 
sliding bolster, 9-12 
transfer, 9-74 
Printed circuit 
Printing press 
12-73 
Probes, in 
Process, 
concrete batching control 
ontrol, 9-47; 12-40, 57 
nstrumentation, 9-47 
painting, 12-19 
Programming, 7-27; 10-164; 12-12 
digital computers, 8-155 
graph 10-10 
blowers, 12-71 
Proportioning, 10-49 
10-60 
control 
8-154; 10-54 
cards, 9-167; 10-69 
drawings, 7-9 
control, 11-23 
12-50 


plating, 11-71 
equipment, 8-76; 


transfer machine, 11-49 


10-69 


scanning 


soot 


system 
Pumping 
Pumps 
Punched 

storage of 

weighing 
Punched tapes, 

€ ers, 9-167 
Purdy, C. A 

Automatic Production of 
Apparatus, 12-61 
Puricelli, R 

Drillin Machines 

Lights Evolution 


tior 10-62 


10-84 


Tele 


phone 


High- 
Automa- 


Progress 
Into 
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control, 9-40 


Quality 
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Radiation gages, 9 
Radioactive tracer 
4-60 
Random access to 
Reader, E. G 
Skate Wheel Assembly, 7-59 
Tooling for Automatic Assembly 
in Skate Wheel Production, 10-42 
Reactor control, 8-76 
Rectifiers 
Reliability 
of electronic design, 9-169; 
Remote positioning, 8-10 
Riveting machine, 7-82 
Roots flow meters, 9-54 
Rotary 
igitator 
disk 
drum 


14; 10-80 
flow metering 


stored data, 7-71 


7-133 


10-164 


selectors, 7-40 
selectors, 7-40 
selectors, 7-40 

ring selectors, 7-40 
stepping switch application 
switch problem, 10-148 
vane flow meters, 9-54 


12-71 


Salary study, 12-14 
Saturable reactors, 10-164 
Screw fastener assembly, 
Screw jacks, 7-70 
Selective feeding, 
Selectors, parts, 
Servosystem, 8-10, 
Sherman, A 
Conerete Batcher 
Punched Card Control, 
Shipping containers, 7-14 
Size. air segregation, 8-10 
Skate wheel manufacture, 
10-42 
Skiving teflon, 12-46 
Soldering, 10-23; 12-148 
Solids flow meters, 9-58 
Sorace, K. J 
Making Threaded 
Sorting 
mail, 8-12 
mica parts, 
Souler, R. A 
Dimensional 
11-76 


stors 9 


8-79 


7-40 
7-40 
143 


Actuated 
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By 


7-59; 


Fasteners, 9-85 


8-10 


Controlling Systems 


Special purpose lines, 
Sperry, A. F 
Process Control Emphasizes 
formation Handling, 12-40 
Spline rolling, 9-35 
Stacking, can lids 
Stamping, 8-76 
1utomated line, 9-73 
motor laminations, 8-52 
Standards 
electronics 
Steel casting 
Steel industry 
Stewart, H. L 
Basic Pneumatics 
11-64 
Storage 
of drawings, 7-9 
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problem solutions 
system, 8-74 
Straighteners, bars, 11-10 
Strip packaging, 8-63 


Spac 
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9-167 


terminology. 7-16 
machine, 8-60 
encyclopedia, 7-148 


for Automation 
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12-136 


Stroud, F. H 
Gun Drilling Lowers 
tegrated Machining 
Switchboard, 8-21 
Switches, flow, 12-22 
Symbols, pneumatic, 11-6 
Systems 
inalysis, 12-50 
engineering, 8 
hydraulic, 8-49 


Costs in In 
Line, 7-46 
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2-74 


leather, 11-14 


7-82 


Tanning 
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magnetic, 7-71 
Target flow meters 

Telephone 

lata transmission, 8-14 

office switchboard, 8-21 
Terminology 7-53 
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electron tubes, 11-26 
lanical properties 
moisture, 8-152 
printing calculators, 7-20 
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mopile flow meters, 9-58 
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electri 
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mostats 
nning 
brush 
Tool 
boring & facing, 8-12 
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electric, 
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Transfer machines, 7-46 
10-62; 11-31, 49 
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Transfer pressing, 9-40 
Transistors, 9-20; 12-50 
Transmission of control signals, 9-64 
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Applying Parts Selectors, 
Troubleshooting, 8-154 
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Tubes 
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Valves 
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control, 12-74 
hydraulically 
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Viscosity 


operated, 9-68 
flow meters, 9-52 
flow meters, 9-49 
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analyzer, 1% 


2-19 
control, 9-61 
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12-72 
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Warehousing. 8-74: 10-83 
Washing, fluorescent tubes 
Weighing, 10-60; 11-62 
control, 10-69 
Weight control, 10-162 
Weir type flow meters 
Welding, 12-50, 66 
carbon dioxide process, 
railroad rails, 9-16 
submerged arc, 12-72 
ultrasonic, 8-14 
Westeren, H. W 
Integrate Heat Treating Through 
Automation, 11-59 
Wire, 
issembHes, 12-46, 66 
platin 10-67 
stripping, 11-19 
wrapped connections, 


9-55 


10-82 


11-56; 


x 


X-ray inspection, 12-12 


Xerography, 7-9 





- : —. POSITION AVAILABLE 
€ ECONOMAIR CYLINDERS ) 


= Representation wanted—- Detroit firm seeking sales 
: . cg representative for electrical control panels and hy- 
ps in Quality, Economy, Compactness! draulic power units. Individual or combined elec- 
= a : trical and hydraulic controls for machines and auto- 
mation. Complete engineering services and litera- 
ture available. Address inquiries to Machine Tool 
Control Corporation, 30365 West Ten-Mile Road, 
Farmington, Michigan. 


T 


For Air or Hydraulic Service to 200 psi CLASSIFIED RATES 


* Compact — feed ring head design eliminates bulky 
end castings ! POSITION AVAILABLE 
Interchangeable mountings — flange, clevis, L-type 
“O” ring seals throughout per word, per insertion $.24 
Available in 1%", 1%”, 2”, 3” and 4” bore sizes, Minimum $12.00 (permits 50 words). 
any practical stroke length, cushion or non cushion 
types 

Economair series cylinders offer today's best buy in quality POSITION WANTED 


cylinders at truly competitive prices — why pay more and get 
less? Write today for complete specifications, prices. 


per word, per insertion $.12 


Minimum $3.60 (permits 30 words). 


CORPORATION 


Dept. C-12 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association 23-R 
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Box Numbers count as 1 line or 8 words 


; . 
BOOST POWER PRESS PRODUCTION! 
These Components Reduce Material Handling Costs, | Copies 


Save Floor Space and Permit Continuous Flow Operation. 


MECHANICAL 
SLIDE FEEDS 


morons | “Ele articles 
available 


eee dene As a regular service to readers, we will be happy to 
send copies of the desired articles as long as the sup- 
ply lasts. To obtain extra copies, just fill out one of 
the special reply cards included in this issue. 
STOCK CRADLE AND STRAIGHTENERS PORTABLE STOCK STRAIGHTENERS 


WRITE FOR INFORMATION ON ANY OF THESE PRODUCTS TO 


COOPER WEYMOUTH, INC. ‘alu|T|O|M/A|T|I/O|N| 


600 HONEYSPOT ROAD ¢ STRATFORD, CONN. meutGes BesLeING, CLEeLAt 13, O8NO 
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Advertising Index 


AC Electronics Division, The, General Motors 
Corporation 


Alvey Conveyor Manufacturing Co. 
Alphe Press & Machine, Inc. 


American-Standard, American Blower 
Division 


American Blower Division of American- 
Stondord 


Anker-Holth Division, The Wellman Engineering 
1 


Co 


Baldor Electric Co. 

Becketi-Harcum Co., The 

Bellows Co., The 

Binks Manufacturing Co. 

Block & Webster, Inc. 

Bruno-New York Industries Corporation 


Buschman, E. W., Co., The 


Clark Controller Co., The 
Cleveland Electric Motor Co., The 


Cleveland Tramrail Division, The Cleveland 
Crane & Engineering Co 


Clippard Instrument Laboratory, Inc. 
Commercial Contracting Corporation 
Consulting Engineer's Service 

Cooper Weymouth, Inc 

Curtis Development & Manufacturing Co. 


Cutler-Hammer, Inc Back 


Dearborn Gage Co., Air Gage Division 
Detrex Chemical Industries, Inc. 
Detroit Power Screwdriver Co. 
DeVilb'ss Co The 

Die & Automation, Inc. 


Dixon Automatic Tool, Inc. 


Enterprise Machine Parts Corporation, The 
Exact Weight Scale Co., The 


Farval Corporation, The 
Foxboro Co., The 
Fuller Co 


Garrison Machine Works, Inc. 

Gast Manufacturing Co. 

Gear-O-Mation Division of Michigan Tool Co. 
Gemco Electric Co 


General Dynamics Corporation, Stromberg- 
Carlson Division 


General Electric Co. 


General Motors Corporation, The AC 
Electronics Division 


General Motors Corporation, Saginaw Steering 
Gear Division 


Gray Equipment Co. 


Hannifin Co. 

Hause Machines, Inc. 
Hinde & Douch 

Hobbs, John W., Corporation 
Hunt, C. B., & Son, Inc 


Hydraulic Press Manufacturing Co., The, 
A Division of Koehring Co 


Koehring Co., Hydraulic Press 
Monvufacturing Co., The, Division 


AUTOMATION—December 1957 


Lansing Stomping Co. 149 
Lapeer Manufacturing Co. 151 


lynch Corporation, Lynch Robo Corporation 
Division Ba) 


Lynch Robo Corporation, A Division of Lynch 
Corporation WW 


McKay Machine Co., The Inside Cover 


Markem Machine Co. 104 
Matthews, James H., & Co. 147 
May-Fran Engineering, Inc. 134, 135 
Mechanical Air Controls, Inc. 20, 21 
Michigan Tool Co., Gear-O-Mation Division 83 


Micro Switch, A Division of Minneapolis- 
Honeywell Regulator Co. 125 


Minneapolis-Honeywell Regulator Co., Micro 
Switch Division 125 


Modernair Corporation 154 


National Automatic Tool Co., Inc. 


National Electric Welding Machines Co. 


Peters-Dalton, Inc. 
Pnev-trol Devices, inc 
Post Machinery Co 
Potter & Brumfield, inc 


Pratt & Whitney Co., Inc. 


Radio Corporation of America, Electron 
Division 


Ransburg Electro-Coating Corporation 


Robotron Corporation 


Saginaw Steering Geor Division, General 
Motors Corporation 

Scully-Jones & Co 

Sensory, Inc. 

Sheffield Corporation, The 

Skinner Electric Valve Division 

Special Engineering Service, Inc. 

Sperry Rand Corporation, Vickers, Inc., Division 

Southwest Products Co 

Standard Instrument Corporation 

Standard Tool & Manufacturing Co. 


Stromberg-Carlson, A Division of General 
Dynamics Corporation 


Swonson-Erie Corporation 


Taft-Peirce Manufacturing Co., 
Teletype Corporation 

Thomos Truck & Caster Co. 
Toledo Scale Co. 


Tomkins-Johnson Co., The 


Vickers Inc., Division of Sperry Rand 
Corporation 


Wean Equipment Corporation Inside Front Cover 
Weighing & Control Components, Inc. 126 


Wellman Engineering Co., The, Anker-Holth 
Division 103 


Westinghouse Electric Corporation 
25, 26, 27, 28, 29, 30 


Yoder Co., The 


basic cam-operated 
indexing unit for 
special purpose 
machine drive. 
Available in various 
sizes. 


The 


basic units 
for 


AUTOMATIC 


assembly or 
production 


... Standard Tool 
precision, proved 
cam-operated 
indexing units. 


Basic cam-operated 
indexing unit incorpo- 
rated in standard 
table with mechanical 
locking arrangement, 
timer and drive. 


Conveyor type 

indexing unit available with 

27, 35, 43 or 51 work carriers. 

Indexing movement is precision cam-operated. Side 
and top machine surfaces allow for ease of tool 
mounting. Furnished complete with drive. 

1. Reduces design time. 

2. Permits rapid re-tooling when necessary. 

3. Wide range of sizes and indexing increments. 
Standard Tool indexing units provide smooth, accurate 
positioning between automatic production stations. They 
are built for heavy duty operation and furnish the basic 
requirement for profitable automation. Engineers at 
Standard Tool are skilled in manufacture of completely 
automatic assembly and production machinery into which 


these indexing units are incorporated. Your inquiries will 
receive prompt, competent acknowledgement. 


STANDARD TOOL & 
MANUFACTURING CO. 


Creative Machine Designers and 
Builders Since 1910 


KEARNY,NEW JERSEY 
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Professional 


services 


Let these consultants supply the answers to your 
engineering and automation needs 


Halm Instrument Co., Inc. 


Automation — Special Machinery 
Design & Manufacture of Automatic Equipment 


Glen Head Road Glen Head, N. Y. 
Telephone Glen Cove 4-6700 


OUR TENTH YEAR 10 AUTOMATION 


Serving Industry Nationally 
CONSULTING 


TECHNICAL 
AUTOMATION GREENS 
DESIGNING 


GD sciicnens Sie 


CHICAGO, MILWAUKEE & OGDEN AVES. + CHICAGO 7? ILL 


FELLOWS, INCORPORATED 


Industrial Design Specialists 
Automation for 
Foundry, Press and Machine Operations. 
Transfer and Special Machines. 
Product Design and Plant Layouts. 
Henderson 2-1860 
4614 Prospect Avenue Cleveland 3, Ohio 


E. W. Larrabee, Inc. 
—Automation Systems— 
Specializing In 
Autematic Assembling Equipment 
For Small Parts 


150-34 12th Avenue Whitestone 57, N. Y. 
Hickory 5-2800 


MASON INSTRUMENT CO. 


ENGINEERING DESIGN 
* Special Machinery 
* Optical instruments 
* Electro-Mechanical Instruments 
* Photo-electric Controls 


29 ELM AVENUE MT. VERNON, N. Y. 


Automation-Mechanization 
Designers * Engineers * Draftsmen 
of all types loaned to your offices 
CLEVELAND DESIGNERS & CONSULTANTS, Inc. 
TUDOR ARMS BLDG., CLEVELAND 6, OHIO 
SWeetbriar 5-7300 


BARKLEY & DEXTER, INC. 
BARKLEY & DEXTER LABORATORIES, INC. 


“Engineering For More Economic Production” 
Since 1905 
Automation—Automatic Machinery 
Design And Development—Electronics 
Instrumentation—Optics—industrial Research 


50 Frankfort Street Fitchburg, Mass. 


POSSIS ENGINEERING CO. 


DESIGNERS & BUILDERS 
OF SPECIAL MACHINERY 


Registered Mechanical Engineers 
1645 Hennepin Ave. Minneapolis 3, Minn. 
Tel: Federal 5-3686 


KURZWEIL ASSOCIATES, INC. 
CONSULTING ENGINEERS 


COMPLETE AUTOMATION PROJECTS 
ENGINEERED AND DESIGNED FOR 
REDUCED MANUFACTURING COSTS 


7 E. 47th St. © New York 17,N.¥. © Plaza 5-7985 


AUTOMATION CONTROLS OF AMERICA 


Designer—Installations—Maint enance 
Process Controls Temp. Light Time 
Humidity-—Synchronization 
Complete Process Equip Ovens Tanks — 
Conveyors —Sprayers—Etc. 


1111 E. Elizabeth Ave., Linden, N. J. 
Hunter 6-7680 


JOSEPH MONAHAN COMPANY 


AUTOMATION SYSTEMS AND COMPONENTS 
ENGINEERED APPLICATIONS 
o 
347-353 Indiana Avenue, N.W.—Phone GL 8-5917 


GRAND RAPIDS 4, MICHIGAN 


lJ S controls, ine. 
eWJa design @ fabrication 
Machine Tool Controls 


J. 1. C. standards 
161 Grand St. * New York 13 + CAnal 6-8021 


Ta THE TELLER COMPANY 


Design and Project Engineering 


For Automatic Machines, Processes and Plants 
For New Products, Plants, Plant Expansion or 
Modernization. Phone, Wire or Write Now 
Call BUtler 7-5739 BUTLER 2, PENNSYLVANIA 


EQUIPMENT FOR INDUSTRY, INC. 
Overbead Automatic Dispatch Conveyors— 
Monorails—H 0ists—Cranes 
Design, Engineering, Sales G Erection 


1265 Atlantic Ave. MAin 2-2400 Brooklyn 16, N.Y. 


ALDEN E. STILSON & ASSOCIATES 
CONSULTING ENGINEERS 
E. RALPH SIMS, JR. 
INDUSTRIAL ENGINEER 
MANUFACTURING & DISTRIBUTION STUDIES 


245 NORTH HIGH ST. COLUMBUS, OHIO 
2060 EAST 9th STREET CLEVELAND (5, OHIO 


THE DERRY ENGINEERS 


(Stephen Arthur Derry, RPE) 
Consultants To: Industry, Commerce and Gov 
ernment on Planning, Plant Location, Layout, 
Systems & Procedures, Analysis & Training in 
Principles of AUTOMATION applied to Produc 
tion, Maintenance, Warehouse, Commerce, Trans 
portation, Programming and Office Output 
KY. Home Life Bidg., Louisville 2, Ky. Tel: 
JU-5-5667 or 116 aur <Ave., St. Matthews 

(Louisville 7.) Ky. Tel: TW-3-5696 


Gemar Associates 
CONSULTING 
MATERIALS HANDLING 


ENGINEERS 
over 25 yeors experience 


GREENWICH, CONNECTICUT 


futomation Industries, Inc. 
AUTOMATION SYSTEMS 
Research + Design 
* Development - 
Marble Road, Cockeysville, Md. 
Tel. Cockeysville 1090 


Consultants + 


Manufacture 


A card in 
AUTOMATION 


pays dividends. 
Rates for Professional Service 
Cards are: $19.00 per month on 
a yearly basis; $21.00 on a 
nine month basis; $23.00 on a 
six month basis; $25.00 on a 


three month basis (minimum). 
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Advanced Design McKay Mill 
Sets Pipe Production Records At JGL 


New era in pipe production comes of age as McKay 
incorporates oil cooled transformer, continuous visual 
recording of weld pressure and induction seam anneal- 
ing, automatic control of weld speed and heat and 
synchronization of cut-off in large resistance weld 


pipe mill. 


Recentiy Jones & Laughlin 
Steel Corporation set into opera- 
tion their new McKay Pipe Mill 
capable of producing 150 feet of 
1234” OD electricweld pipe every 
minute. More important than the 
speed, according to J & L offi- 
cials, is the quality of the product. 
McKay’s forced oil cooled trans- 


No. 363 


former assures more pipe per kilo- 
watt hour. It is the first 2400V 
transformer designed for continuous 
operation at frequencies up to 180 
cycles. 

Hydraulic load cells measure forg- 
ing and electrode pressures at the 
weld zone. Weld speed and heat 
are controlled with precision to 
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assure the most uniform welds pos- 
sible at any speed with no readjust- 
ment necessary. Continuous seam 
annealing assures uniform ductility 
of pipe, and for the first time a 
synchronized cut-off has been suc- 
cessfully adapted to a large mill 
The mill has several other advanced 
innovations applied to a line this 
size for the first time. To get all 
the facts talk with a McKay en- 
gineer soon. 


] 


THE McKAY MACHINE COMPANY 
YOUNGSTOWN, OHIO 





For your Secuniy7- a 


Cutler-Hammer has picneered the development of many vital electrical 
control components for aircraft. The dependable performance of this 
equipment in the best of today's military and commercial planes con- 


tributes directly to your security. 


Electric motors and the control equip- 
ment which must direct and protect 
them have an astounding variety of jobs 
to do today. Modern aircraft and steel 
mills, for example, are poles apart in 
their needs. So are machine tools and 
air conditioning systems, sewage dis- 
posal plants and automobile assembly 
lines, oil well pumping and newspaper 
press drives. Each requires its own 
highly specialized control techniques 
and often control equipment just as 
highly specialized. 

For sixty-five years Cutler-Hammer 
engineers have worked with the tech- 
nical men of all industries on the special- 


For your 


For your Hoole. oe 


Dependable Cutler-Hammer Motor Con- 
trol makes the modern water supply or 
sewage disposal plant a model of quiet 
efficiency and impressive cleanliness, a 
steadfast guardian of the public health. 


Proper electric motor performance is the 
very heart of air conditioning and the 
leading manufacturers of such equip- 
ment, from small window-instalied units 
to complete systems for huge buildings, 
use and recommend Cutler-Hammer 


Motor Control. 


Cutler-Hammer Three-Star 
Motor Control sets three new 
cost-cutting standards; installs 
easier, works better and lasts 
longer. Featured by leading 
machinery builders. Stocked 
for your convenience by your 
nearby Cutler-Hammer Dis- 
tributor. 


CUTLER-HAMMER 


MOTOR CONTROL 


C-H} 


Circle 653 on Page 17 


ized needs in motor control. In industry 
after industry they have been in the 
forefront of progress for decades, for- 
ever ahead with the leaders. It is logical 
that Cutler-Hammer Motor Control is 
so frequently the specified choice of both 
designers and users of specialized equip- 
ment where dependable performance is 
so important! And it is also most logical 
that you will find it pays to specify and 
insist on Cutler-Hammer whenever you 
order control. 

, «+ + CUTLER-HAMMER, Inxc., 
1466 St. Paul Ave., Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 





